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(57) Abstract 

Heterocyclic compounds represented by general formula (I) or pharmacologically acceptable salts of the same 
and a medicinal composition comprising the same, wherein each symbol has the meaning as defined in the specification. 
The heterocyclic amide compounds and pharmacologically acceptable salt thereof have excellent effects qfjnhibitiog 
chymases on mammals including human being and can be orally or parenterally administered. Thus they"are useful 
as a chymase~inhibitor and can be used in the prevention and treatment of various diseases caused by chymases such 
as those caused by angiotensin II. 
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T>i?^f->->>IIli, ilii^£&<iK*§£-££c t{w«k«ifiiE±^^ gijgi$ 

PTC A (g&tt&£ft3IMRJi££ffi) ffr©ilii*fSI*W©£»©J5iEgiai 

cot y-y*ryyy\\n^ £f*rt(i#ftf*7 i j ffiiomfrbtez^-fr K 
T-hzryytT-yi/y ifrbri Jto2T&&ifi®m$tix&.&tz>zt. itz, 
%&®miz{tTyis*7-yyy%mmm (ace) a<M4LTc**c£a<*]€>tt 

+v--tfti, ±ie©T>>?^7 t >->> I frz>~r yy*ryi>y\\^<D$Lmz& 
i^T* ACE i:Sd^/,i^7 y i?*r yyy I l©£i£jlgirM4-f £ c £ 
^fc^nn>4 (Okunishi^, Jpn. J. Pharmacol. 1993. 62. p207 fife, ftB 

H&ttv mj-^^ t^-r h ^7 -r -rzrxryzp^ vip ^77?f^'- 

ttSC^flbn, 2 ^C37y-f--tf^©ftfe©7 P axT--tf©Stt<l:(C^^ 
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*)5:tt B ^^C^^t§Tl^ (Miyazaki^, 1995. 172. p5 

59) o 

i«ot, *v--tr©H##J(i, A C Elfttff lt<07 > f > •» [ 

-d< +v--fe'FlW^J(-M-r^^H : aifiSiK(:^$nTl^ (W093/25574) „ 
tC6T\ PFIZER INC. ©ft® L/c±&#I«93/25574K(;U t hi>tt*v- 

ZENECA LTD. ©ft® Lfc4$§*F («fM¥5-286946*|&$B, #W¥6-56785 
W093/21210) fc<ktf J. Med. Chem. 1994. 37. p3090. J. Med. Chem. 
1994. 37. p3303 . J. Med. Chem. 1994. 37. p3313 Utrii, t f> GlfilEfcx? * 

lit hfii*x5X^-if*aiRj«li:ffltt4C t^ttbntl^, 

*5feW*4tt. ±Eltt*««r^<«*WBLfc»IU ZENECA LTD. ©IHtf 
*?©«l©»*£MF"r 5 C tt£ < , t h4>K*v~ tf£3"t;*v~t'8Mc*t LT 

BP*,. *£BJ|<*« « ( I) 
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(I) 



(jW, RI47jc*. -CHO, -CONH, , -COR 1 , -COOR 1 , -C 
ONHOR' , - C ONHR 1 > -CONR' R'\ -CONHSO, R l . - 
COSR 1 . -COCOR s > -COCOOR 2 , -CONHCOOR 2 , -C 
OCONR 3 R 4 , -CSXR 1 , -SO, WR 1 . -S0 2 NR 1 R r *tz& 
-SO, E (JlE^. R 1 . R r lil5l-i^(i^^oT^Tt«J: < ^n-e'flfe 
ALbXT Jl^JL ^?DTm, i/9 aT Jl^rJlTJl^Jl, T'J-7k T »J - 

jvt^^jv^ ^f-aT 'J -;k ^xdt 'J -;i/T;u*/k ^fD^^r^^^li 
^ot>f ?;l/T;i/*;l/£/*U R 8 s R s , R 4 (iPI— £ fcl4Hte -oTi^T & 
£ < -en-en&HLTTk*. r ;i/*;u£fci4T 'J -;ur ;1/*/u£tfU £fc-N 
r 3 r« li-gi:^ oT^f d LT U < ^ XI4it£fc!i£. -NH- 
-0-£fcl4-S -£*U WI4ia&££. -NH-. -NHCO-, -NHC 
00-i/:li-NHCONH-^U E (47k8?g£ fc(4T ~ J £/ivf) 

r 5 , r 8 , r 7 \-m-ti'^\t%fi^x^x^ x < -en-enteAiUT7X^^^(i 

T^/l'^-fTK £*:I4R 5 , R 1 , R 7 loi4T'J-7k TU-^T 

^f-aT 'J -;UTrt^~A£, g|0t47k*£7FU 
Mlifc***:l*S***U ffl U M#M*T£>St§£l4R s l4fcfctf-*\ 

Zli-CF, R 8 , -CF 2 CONR* R'\ -CF, COOR 9 , -COOR 9 
i/:l±-CONR s R 1 0 (R 8 14**. "afy, T;U + ;U, ><-7WD7/t 

7;;7/^;k 7m7;;rA*;k ^7;^;i7;;7/^/k 
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- )17 )\, *r z. ^t-ut 'J -;k 'Sf-aT 'J -)IT)V^-)1 ■£ f;|^fo7 'J - 

dim ? ;ur;Hr;u, r«j-;k t 'J -^r/H^k t 'J -;i/T;iy.=.;K ^y- 

n I* 0 Sfcl* 1 £^fo 

#*>\ ±I£S©9*>. T^^k ->^7;^^ ^?n7/l + ^7;^;k r 
U-;k T >J -;lT;l/+;k T »J -;UT;l"7- — ;k ^07 »J -;i„ ^\f-oy >j 

fcl*TZ*<-CFi R 1 £^(i-CF 2 CONR s R ,0 T&S±E£3?3g5tT ^ 
K{L^^^^(i^0^a^±^^n^^^;xt (I) C^^TR 5 . R 8 , R 1 

*5B1«li, <fc£«D (I) o^fifcKWfflfcs*; (II) 




(in 



0 



OH 
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R 1 , R'\ R 2 ~R 10 li4b'^ST;U+;l/t{±, &£ t < (i&Xft 1 ~ 6 TI 
;k n-7*f-^ 'Tvyf-;U> sec-7*^;K tert-7*f-;k n-'O^k -f 7 
R» . R'\ R' \ R'\ Yltfctf V>?°7;U*;Utl;U #*L<liGft*tt 

R' „ R l \ R 5 -R 10 > YKfctfST U -Jit it. $?£L<li7x^;k 

R 1 „ r'\ r 2 —r I0 (r fcitfcr 'J ~;i/T;i/+;i/i:li. *©t -^SBii± 

EtPI«T**), *©T***»l*ff* U< 1****1 ~3TMM*Tfc0tt« 

;uy^;k 2- + 7f-;uyf-^ 2- (1— 2- (2-^7 
if;k 3-(l-^7f-7U) 7*o^;k 3-(2-^7f-^) 7*o tM, 

R 6 ~R 7 IZ & ZT*)~ )l>T~>lttt. *©T , J-;^8flli±IEt^5]^£T 
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& *) s * V> T )V >r - * t < 2 - 6 TESftttT t> ftfcfJMrtT t> i 

<. #J*.li'3 -7x-;U- 2 -7*o^;k 4 - 7i-il/- 3 -T^-^ 5- 
7i-^- 4-'<>f-/l', 6 - 7x-;l- 5 -^*-b-vk 3 - ( 1 - t7f 
Jl) -2-^a^-;k 4- (2-x7x;l/) - 3 - zf f- - )imt<mi £tt£ 0 

£> *K *OT;l^r:;l,gBli»F£ L < (iStfiHK 3 - 6 TitmttT k#K8ittT «fc 
<. f?i^!i'3-7x-^-2-^D^-;K 4 - 7 x~;l- 3 - 7'f"- /j^ 

3|#^tf£ttSo t?oij;k 7'J;k f-x-;l, N 'J ;k >rv + 

'J ;k f- h7'/'J ;k 1. 3, 5-t+f'^T7'J;k 1. 2, 4-**-fr^T 

= fjy^-;k l. 2, 4-hury-;k l. 2. 3-mts;- 

;k 1. 3. 5 - h >; TiS-Jl>s *yVW/*) 'k ^>7fT7'J /k ly/ 
JifWJls f7t7r-;^ >fVf7t7r-^ ^>775-;k -fV^ 

> «/7 5 —;k o o y -;k >r v -r > K u ;k 4 > K u ;k -r> y •/ u ;k -r v 
*y>;;k *yuvk 7^5 *y*-fr'J-'k *x"/U-;k ^w»J 

-;k ^>y*i)-s;.=./u3?#$tf b*i*o 

R 1 „ R'\ R s —R '"(Cfe^^^xoT 'J -^T;l/#;l/irli, ^O^o7 
»j -;U8BI*±Efc ElTCfc 0, *<DT)l*)imWZ t < liKXtt 1 - 3 TEH 
ttTfc5Mi*Mft-Ct>*<, «*.l*2- en y;i y*;k 3- 
£ i) iS Jl / * )W 4-b'iJ^;Mf^ 2-(2-h*'J^ 
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,U) x^;U, 2- (S-bf'JflO xf/k 2- (4 -fcT'J fiO x^;k 3- 
( 2 - b 4 o >J AO 7a b' A-#^#<f t>n*o 

±e ti*!*rc£> o h -ear a^-a^uef* l < imm& 2 - 6 rmmrbft 

fiUM*t?fcJ:<* «iltf3- (2-f'J^;U) -2-^d^-;^ 4- ( 3 - fcf 
.j i^ji) -S--7t--)\,. 5- (2- t'D'J AO -4-^>f--;U> 6- (2- 

R 8 — R I0 (I&tf , 2> /v »'7 : ' c, "7' 'J — A» ^r — A* t (£., ^O^o7 'J -;USPI4 
±E t IWC* 0 , *©7 **ri/l/»M:»* L < (iKXft 3 ~ 6 XtttoXbto 
ttgM*"Ct>J:<, fflx.li'3- (2-f'J^;U) 4- ( 2 - f 

r 1 , r 1 ' ti^n^^fnt-f i^fccktM -4^la0'^■roII^ J F• 
f^';^-^> tr^u^A e^^-'k 

-NR 3 R 4 „ -NR 8 R ,0 t'I$n5^fDt'f fife^fc <t CF^^C 

fcJ:^4-6*«T, «*tfT fn-j^ik b'^'J^ b** 

R' , R'\ R 9 , R 10 ir*>MtS's-rn-+7->f ? A/7A/*A>tii. ^O^ralf 
-f**»M:±E (R 1 > R r ) fcW«©t>©W<*tf**u *©T;MF;u«liff 
£ L < 1 - 3 T*«ttT fc£tt«MftT t> * < , T 'J-*** 

;k fD'J^^Dt;k b'^'J^-^y^k tx^;xf;k t^s* 

;^ t + vftt^'JiAxf^ ^^y^^A^'J-A/xf^k 
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/f;i,7;yif;k xf-AT * y 7a trA. if ^7;;7"f;k /f^7i 
y<>^A. >f;i/7W^i/^$ifbn5 0 
R« (rfcttS5>TA*AT ^ y TA*Afcli„ *©TA*AgBii$? £ t < 

f-A. ^^f^7i;xf;k i^xf fl/T $ J 7o fcfA* w ;t7;;7'f;k 
at £ y^>f/k -yy f ^7 i ys+s/A^Wijfctf £ft* 0 

r 8 i:fci^7^3*i/7Ji/*;i/tli, *©T An*->3liii#£ U < 
1-6. *CDTA*;u»(iff*L<liK*ttl-6T. *ft*'ftEfiH*T 
IftttTfe 0J*.l*y h + yyt/k /• h*->xf-A, xh^^yot'/k x 
h + i/7*f^x y h + i/^>f/k * h + ^+v^HfA^tf £ftSo 

R 8 tcfcttSb Ko + i/TA + Afcli, *©TA*A8Bt*ff £ t < li^lfc 1 - 

tF'o + , >7 , Db';k bKa + y7'f;k tFot^^f^ t Fn + ->M 
•>A^rt<#tf btlS. 

'v* -t x A^ tf £ ft 5 o 
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cn^iifc&©ii&£t LTIi. 0Jx-<i\ ^oy>, 7jcKS. -ho. s/ta 
h'j7;i/tayf;k 7;u*;k 7^3*:/, T;u*;if-4\ tfwl^'k T->;b 
**'A 7x-^> 7 'J --/UTJU + 'k -COORa. -CH 2 COO 
Ra , -OCH, COORa. -CONRbRc, -CH, CONRb Rc „ - 
OCH, CONRb Rc , -COO (CH 2 ) t NRe Rf , -SO, T 1 , - 
CONRd S0 2 T' , -NRe Rf , -NRg CHO, -NRg COT 2 , - 
NRg COOT 2 „ -NRh CQNRi Rj . -NRk S0 2 T 3 , -S0 2 N 
Rl Rm > -SOs NRn COT 4 £ ft So 

<ttK*jttl-6"Cill»ttTfc^tt«tt-C4>J:<, «*l*yf-*f-*\ i*** 

T-fef-***^ ^ot't^t+^ 'J '< 

Ra ~Rn (*> 7jc^> T*** (WafitH*) . T*)-AT*,*fl, (flj 
&fcfflft) "NRb Rc , -NRe Rf , -NRi Rj , -NR 1 

Rm li. a»WLfctti-*Ktt-»^fD^^ (I^O-NR 3 R< 
fc^tf-NR 9 R lo T0J^£ftfct>®£l^&"C&9, -nti±a!©ISttS(r<kO 
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faT»J-;U (mz.l*2 - tfo y 9 J >- 1 --Ok *?>>>r*r-\ 

y — 2 — 3*-> — 3 — r^u^ 2 'J y >- 3 --ok 7^;K ; 

(tit® ( I ) <-fc^T> - (CH 2 ) n -Ya#fc£LT^***4fc*{Cj:tK 

fk^ftl (I) ti£JB (polymorphism) ^tCt^T^, — 
ISJIttftiLTmS^^T*, *h>»«E 

^'j^>> F>jx^;-^7> >nt©£) *#^^<fbn6o 
;ux>*;i*>Sk mm, b^y^tonm. s/a^su ?x>k, -?u 

>BN 77A8, SOUDAN T 7l/>f>S, M~E&. ^A^gj, -7 
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££*rLTl^T*><kV>T 'J -/l/Tfc<5ffc£tt : ^ ( I ) Kfcl^TZ^- CF 2 R* 
i/;(i-CF 2 CONR' R * , Tfc*{fc*tt ; (I) (C;fcl>TR 5 , R s , R 7 

LWfc£%tLT{i, a^fS £MHW3. 4. 7, 8. 

2 9. 3 3, 4 8. 5 0. 6 1. 6 2. 8 3. 8 4. 8 7. 8 8. 9 0. 9 3 © 

*369Hb£fll ( I ) ©Kii:fri*£k(T©x*- A I K^f « 



l l 



WO 96/33974 



PCT/JP96/01171 



I 




(VI) 



R M tert- ^f-JU^f-^s/ «; h 'J -f 
•;^DtAi/>j;k tert- W^7x-;k>^H) £> cbz + 

i 2 
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tt*>\ <b£&(HI) («l«E«©ffc*tt (#P8¥6-56785 *&«U #W¥5-28 
6946-^^IB. Warner h J. Med. Chem. 1994, 37. p3090. Damewood£ J. Med. 
Chem. 1994. 37. p3303 > Veale £ J. Med. Chem. 1995. 38. p98, W093/21210 

fc0T'$.5c 7; >Ats£VTi >A' ©MSlifftai-f *«, 

fljxj*'. 9->?o'\*->;i/27;i/*iM $ K(dco /tFo+^>Xh'jT7- 

;l (HOBT) , N-(3- ^/f^7U^nh'OT- x*-;U;fr;U#5>-f i h" (WSCI) 
£rcli*©£S*iI/HOBT> W$Cl*fcl**©tt»tt/4-S>y f->l<T * y tf'J S> > ( 
DMAP) . Mh + ->1- i^->*;lt'-;l-1.2- i>fc Ko*y 'J > (EEDQ) , 
*;l/#-;uy-f i y/-^ (CDD/HOBT, i^xfAt.X* 'J ;l->T^>T K5*<ff 
Sttk©t UT^tf £ft£ 0 

©&©tt«9tf^frtt*t>©Tt>«k<* wnotir, Ttrh-hu^. 

c:©J:5(::LT*£ftfc{t*tt(VIO ©***«« U <b£«0 (IV) 

fcfclfc (IV) ©tK»S©«HS (R m ) fcttftSU fb 

{b£$l (IV) (i*,'^*^>^^3j-*->*^*-^*l4. ftl*.l*'7jc^{b#ft?^® 
a#©^j*-ci»*-c*, <b£flO (V) ^ft^tl^o 

fb£flD (V) icfctf**** <tf U K>«fcl*e»J ^ K>«) 
*tT^«T;;«, a«©*ttTT2/*fk*fci*xA*r.A/ft-r*c: tiCk 
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R^-CHO. -CONH 2 „ -COR' , -COOR 1 % -CONHOR* „ 
- C ONHR 1 , -CONR 1 R'\ -CONHSOs R 1 , -COSR 1 , - 
COCOR 2 , -COCOOR 2 , -CONHCOOR 2 £ fcli- C O C 0 NR 2 

r 4 Tfcaffc^tt (vi) (DGtitmtiriu K0£?tt®ttfb*MU#> 

R#-CONH 2 , -CONHR 1 > -CONHSOj R 1 ifcli-CONH 
COOR 2 X$>Z><t£V0 (VI) ££$-f<5$£> S/T*- h 

> ( h g ?ao/^;t,?oa*;U;<- h) h 'J *xy> [ L" * ( h 'J 7 a 

uyf/l) *-**-H stR 1 0H-C*S£*i*T;H3-;k xCR' SH 
T^SnS^-^^-li^R' NH, , (R 1 ) 2 NH, R* ONH 2 T$3 

R^-CSXR' T&Sft-frto (VI) ^^fiSc-T Slifc*-**^*:/!* 

7;bD-;k 5CR 1 SHT^n&^-^^iiiCR 1 NH 2 Ti$nS7; 

R*<-SOi WR 1 , -SO2 NR' R r l/:li-SOi ETfcSft^tt (VI) 
xtH 0 - S O2 WR 1 , H 0- S 0 2 NR 1 R 1 < WHO - S 0 2 
O2WR 1 , CI-SO2NR 1 R 1 ' t>L< liC 1 -SO2 ET*$n*x>U* 

^^iMtm^s (setb^^ away^s?) £> 
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<fc*Hl (VI) ri\ R*fcl*ZKfcM**fc*fc£©flH**iLTRa *<7K*T* 

5-cooRa £*rrs$£. w>ua:. $?s<::i&££ftsg* 

ft»££ffi^T£j£3ftfcttfc©i*f-/U (£&3£©il&£t LTRa 
fci*-COORa fr&-rz<t&® (VI) ) Kit), S8fb^tt*< 

< a £ ft ti &g#&© r> *> & © K £ o T ft -5 C t *<T * -5 0 

ffc^tt (VI) 7i\ R*fcliZKfcM**#lJ«©M*SfcUT-COORa . 
-CONRb Rc . -COO (CH 2 ) i NRe Rf */c(i-CONRd S0 2 
T' £*Tf 0>Jx.li\ xtHORa , HNRb Rc , HO (CH 2 ) 2 NRe 

Rf S/ctiHNRd SO, T 1 T'^$ft*fl:£1i) (Ra -Rf *<7|c*Tttn«£) 
fc, S&S©fi»££LTRa COORa (* JUtf*^*) * 

*rf£ffc<£%) (VI) £fcli*©S1£ttm*f*££l£S-£SC ticfc^ iH&ft£ 

<t&®> (VI) R 5 ~R 7 , R£fcliZC:fctt5*fi!«©iS»£fcLT- 
OCH 2 COORa Sfcii-OCHi CONRb Rc £W-f*££\ ffl*.!*, *t 
Br CH 2 COORa > ICH 2 COORa , BrCH 2 CONRb Rc itzit 
I CH 2 CONRb Rc ■C*$ft*<fc£tt (Ra -Rc A<*jrrtfC*»a) 
gfc£©g&£t LT7X&££W-f *ft£$ (VI) M«7/**©tt 

<k£® (VI) K R s — R 7 . R£fcliZKfctt£*fifc£©aifc£i:LT- 
NRg COT 2 . -NRg COOT ! , - NRh CQNRi Rj . -NRk SO, 
T' ttzHTi/ W*.!** fi&£©Efc££:bT7}<8fc£, 
*fcl*-NHRg , -NHRh *>b<l*-NHRk ©T i >/ 5*HSOffc 
(VI) SHOCOT 8 . HOCOOT 2 . HOCQNRi Rj ttzitU 
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itisfy (VI) i)\ R 5 — R 7 . Ri/;liZO^i:^fn7 >J -;U-N- ^ + 

K&£St/«£\ R s ~R 7 . R£fciiZ©*K^oTU-;i/tt£Sir*fES© 
<fc£1*l (VI) ffl;lli'7-b h y + MStf-i/y >^©ii*ft©ffiKk#J£RH>Tfi* 

(VI) ©*£*#ifTK B JIUi/^ frfr*£»3l*fk£1i8 (VI) ©fc£©**T*6 

(3*>-5RB0> a*©fk£#)©$£{::t>*ItfcT&* R^Z^K*>ttS& 
BUfcaoWS^Tiy*^***^***^!*, fk£0D (VI) ©ttttTS» 

£fT-3©TI*tt<* <k^« (1) ©1*»T*t5©*<»*UO o 

ffc*tt (VI) (cfctt**M&©*M (R 1 ') *»*r*cfc{iJ:*}, 

<k£«D (ii) a<»£nSo c©{k^%i (it) iifk^tt (i) oM+n*i:Lt 

&<^T\ fb*tt (ID ©*K*«HfcLTfc** (I) ^*<o 
c©«<k©»a«*fti:tTtt, ttMKT* h;Ux>l|©^S-ttS 

*ttfflf**tt:*<k>^^>+- »{k^D^A (vi) e«;^>m**tt«r 

: 1.1. 1-h 'J7t h + Sz-l.l- 5>t Kn-1.2- X-f * K* V - *-3(l 
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ttz* <k£&KIIl) tr I >At©*^i:J:5K £fc(ifk£^ (IV) ©7jcS? 
*©«BI**KftB|-rSCi:lwJ:-oTfl?»nfcfb'fr«(VII) Kfcv>T> *©7kK 

A) UTR^7K*"C**<k#« (I) *<»£ft*c 
Sic, -rni±E©T->;Kk5E**tf-5CiCJ:oTfe, RjfrWfcEWC 

*S<k-fr«l (I) *#*Cfc^T#5o 
X^-AIHC fk£& (IV) ©gyofiat^^^-To C©^tt«MA<K*0» 




(IV) 



est*. =8-ie^iiBijieti^»o ) 

±E**--MIfc*fJ:5i::, fkfcflKVIII) C2iS*Ei5c©fk£8) (#fti¥6-56 
785 ^-&SL Warner i J. Med. Chem. 1994. 37. p3090, Datnewood^ J. Med. 
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Chem. 1994. 37. p3303 #M) *fc(iCft£©:£lttK£-3l,vCtini!© 

«b (IV) *»5ItmSo ftfc, fk^ttB©«fifttt»^r*o 

d©5l£(i. flflitf, 4f 53^6-56785 *f&$Bfc<J:tfJ. Med. Chem. 1994. 37. 
P3303 KEttSttT^SckSC, Yt^ttCVIIl)*:* *^oh>lt8Jt, tOfrtt 
N.H-i?yf^*AAT; h\ f h 7 t K o 7 7 >f © J: 5 ft ^ttJSftt't', 7*31 
fl^M^A, **ffc:Mtf A«©fc£T, -30 -80'C, &* I < (i 0 
fflltfcft, cn*<b^<ftBt-30 -80"C\ $?^U< {iO-30'CT'SEt^^-5C 

±ili©£j3cK«&«ftT * >A, T i >A' *Ji^fk^«Bli, lilT<DZ*r-l* 

III -VII i:^ai:«);^fiS$nSo 
£T> **-.MlI (w. Z#-CF 2 R ' (R 8 7 7*, r;i/*;k 



Y-tCHj) 



9 (CH^-Y Y-(CH2) n VcF 2 R« 

.NH ^_r( \\ I 



O 

(IX) CX) 



_ 0 

Ph^NH - ' \£ 

n Ph^ P / 



(XI) 



O (CH 2 )n-Y o (CH2)IVY 

cxn) (xm) 
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Kolb£ (Liebigs Ann. Chem. 1990. pl)fc «fctfPeet£ (J. Med. Chera. 1990. 
33. P 394) ©*£K*SJ:5K, N-7n-f ;IT 5 7 OX) £**ittfcT 

jmu **tr/o> <x) tr^o co**if7D> cx) mmoz&n 

-r-Sft^Jc^i UWiLttN Z#CF 3 ©fc*li** M 7/l>*nfttt) t5CS£-£> 
7^;i,afc©*A£nfcfl:«&tt (XI) tt5o *nti3l£&£->^Bfc&gi::<J:£ 

{fc^&KXl ID U *»ic«tc ck *JJD7K#*?{C J:07o^ ;t£«tt£ IT7;> 

Y-(CH2) n -CH 2 N02 + R 8 CF 2 CH0 
(XIV) cxv) 



(CH^-Y 



OH 
(XVI) 



A 

«ittf. McBee £ (J. Am. Chem. Soc. 1956. 78. p4053)©IMrKfc4 
aStt-hoT^*>(XIV) (XV) irlt^**. ihoT/U=i-/KXVD 
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<t&<fa (XV) #J*.l*Welch (Tetrahedron Lett. 1987. 43. p3123) 

6o <k^« (XV) tt, *fttt^ST-tr^-^©JBJ»rff&-r«CtfeT 

§5o fcl^TN 0»J*.tfAbeles£ (Biochemistry. 1987. 26. p4474)©:frfe«$£Jfl 

(CH 2 ) n -Y (CHaJn-Y (CH 2 ) n .Y 

R p HN^C0 2 H RpHN^C0 2 R q RpHN'^' 0 " 

cxvn) (xvm) (xix) 



Cs*«K Rp liT;;*Oftii "Os;**-*-:/***-^ (cbz), 

tert- ^K*2/*;U#r.;u (B0O5) Rq Ii7;l/*;l/ 6) 




(CHtf„-Y 

RpHN'XHO 
(XX) 




(CHb)„-Y 



OH 
(XXX) 
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U flfe©£E^tttfrEi:l§I*o ) 

£t\ {b£$KXVU)£xXxMkU fk£1S)(XV[lI) ir-TSo 

zo^xT-Mtojj&tLxii, man. m®7km-h «j o^©££©#£t\ 

fc*>\ 5t(XVlI)T'^£n*T ^ ;l^HU:fl-7 < TtTIS^nT^ 
**>©*>^7K *e?-C^*>©l*T;U-f t KY - (CH 2 ) n CHOA^ 

7C-r-5t> mBlZlt&til (XX) ^l^n^o Fehrentzb©fB£ (Synthesis. 
1983. P676) CfcS<k-5K. {fc-&tt(XVID*N. Ko + ->/b7 ; 

$>?-o<D;£j££:LT. fk^ttVIll) **ffc h 'J * A/ 

ttffcU f- J: 0515c l^Tib-frttCXIX) fcbfcau <k£% (ID ( 

i) ^©s»©w«c^/cii{k^ffitwiOfk^tt(xix) £®Kku vc%m cxx) 

fk^tt (XX) <SRIi\ fh5tKo77>, 

fciJ^ASfctt^TWk'M* 'JOAtiUltSCtCi:^ ffc£tt(XXl) *<»«o 

cc.kScLTW&ftfcffcattCXXD li, ^TyS©trar;u=>-;u^»icJ:0 
-fk^ttCXXD irfk^R 8 OH*5^**:ti:i0ff<3n4. -©I®, t- 
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Z^-CONR' R ,0 T£>£T i >A®£Jj5cli. £tT0£ -5 (I LTtt *> 

Z^-COOR' T*5T; >A0T~ yg£Rp TftHltfcSfe. iXf^ ( 
COOR 9 ) ^ttafiLfci-jnciWJBJDO^ttdiOllO^PrS. £*Lfcfc 
Ko*S/«fc, T ; >HNR* R ,0 £> ffift Lfc«k 0 tti(*J9*D©#£K* Offi 

t< \t*9J-h* ±9 J-fr*tz\t4 % J-7w<J 25-100 "COS 
ST. ®*I0T~ >HNR' R ,0 fcfil63-fr3::fcK«J:-D'tt>»£*i5o c©R, 

tiffin© tfcOT&* 0 
X*-AVl«r* Z^'-CFj COOR' fc<fctf-CF 2 CONR' R 10 T'&S 



**-/*Vlc*>i*Tfcl£$n*{ls£tt (XX) &s (1) Hallinant 
Fried (Tetrahedron Lett. 1984. 25. p2301) J:tfThairivongs <b (J. Med. 



(CHgJn-Y 
RpHN^CHO 




OH 



(XX) 



(XXI I > z 

(XXIII) z 

(XXIV) z 



CF z C00CH 2 CHs 

CFzCONR'R 10 

CFzCOOH 



WO 96/33974 



PCT/JP96/01171 



Chem. 1986. 29. p2080)£>;£&Ktj£t,\ £$&*©#&T\ )l*am& 
x^;u -tf^TX (2) LangiSchaub (Tetrahedron Lett. 1988. 29. p2 

tX Sfcfct (3) Hoover (T y 'J*£*H1W 4.855,303*1) 7 

Zj^-CFi COOCHa CH, T**ffc*tt(XXIl)££jrr*wirt<T#*o 

-;U*T. T i >HNR 9 R ,0 tS^^^6 ZA<-CF. CONR 9 R ,0 T 
fcS{b£tt(XXIII) tmtytlZo 

fc*>\ fk^ttCXXIOicfc^T, 7Sy&<D£!I&Rp ^if5:ti:«fc*3, 

Z#-CF. COOCH2 CH, Tft57;>AA<»bft5. 

fk-&«KXXIII) dfci^T, 7 5;i©RI!$Rp «m:ii:J:t), 

Z^-CF, COOCH, CH, •C**fk^«lCXXII)*"9£lTOJ:9 
^Ciotfe, Z^-CF, CONR' R ,0 feU<(i-CF2 COOR 1 T 
*57 ; >Art<£fi£T#So 
Z^-CF, COOCHj CH, Tfc6fk£%(XXlO©xXr/l/£tKl7.k#l!?L 

rff^n^^c^^^-^K^^ii-ecDT^* bp*>z#-cf, co 

0H*fcli*©T;U*'J«ttT*5flsatt(XXIV)fc, 7;>HNR' R ,0 £/c 
liTJUn-^R' OHfc, fiitib^io^e^littO^CiOttr^-r^o £fi£ 
LfcZ#-CFi CONR' R 10 ^:li-CF 2 COOR 9 T**fk£«&Kfctf 
*ftRSRp £&ifc-f*t> Z#-CF« CONR 9 R'^^li-CF, COO 
R' Tfe57i>A^»bn5, tt4b\ R 9 . R 1 °*<7 S ^ £^£W-f * fi&& 

.hEOJ^KLTT $ >A£i#* :®7; >AKfctt**» 
&£7Ka*£©{£!fg (R") T%mTZ>ZtlZ±lQ* 7 * >A' *»*Cfc*<T 
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(9 H 2)n-Y 



OH 



CI 




a 




A 



(XXV) 



CXXVT) 



B 



CCD<b£$B©£fiS{*> tfJiLtfDaine woods (J. Med. Chem. 1994. 37. p3303) 

^OtfttttSOfrfiET, ?dd7W?d ij Kt-20 ~60'CT\ » 
£ U< liO-30'CT'£l££-tf\ ft£tt(XXV) £f#6o C ©fi:£&)(XXV) OtKSS 

3'5<fc^b'J^A*A:tt3'>fls*'J'!;At-20 -6(TCT\ ff*U<Ji 
UT*dc*ttS*MHfc*tt (I) tt. &*ICD»«MIIS?I& 
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*v-tf£*fr*?-tfl*©IWffl£LTtf JBT&O, T > >>;*-f > S/ > I 
JRMtt^Ji^ttftMltVfM. PTC AH©******) ^©^ R* • 

**w/k-&« (i) *>zvz®mm¥±.ft%2tijz&£Km&tiTm\,^ 

i:S4t4:t*<T*5, ±I2K»J^(w{ifb^'K? (I) £ /rl**©IEg¥_Llf g 

t«:tm5. ii^> J5fcA(CfeP«5T*tt£. O.Ol-lOOOmg/kgfcE/S, 
L< tiO. 05-500 rag/kg(*E/B£, — S 1 HKEHCtfltT&iTf *©## 

<E*>\ 'H-NMRIi200. 300*fctt500IIHzTiM£ Lfc 0 'H-NMR©^; 

9 (6*) 'J^Xppid) TSLfco * v zf 'J > r%to\t&W& 

*K^^'V(Hz)T^U s ('>>/U-yh)> d t ( h 'J ~t 

yyisvV) , brs C/o- KS/>ri/y b) > ABq <AB*;l/fy h) f til 

to*/*)* Y;u*ffl i^Tffo fc 0 »ttl**asffc«*lla> o - * >J -x/<* 1/ - 9 
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p^m i 

3-T i J-\. 1. 1- h U 7^*0-4- 7x-H- -)MD&1& 

(1) 7x^;UT5->(500 g. 3.03 mol) , 2^m<ti- h 'J ^ A7jcj$jfc(4 L) 
a^i-"r;K500 nl)©»£ttl(:, fiffc"0 M455 al. 3. 93 mol)£7lc#T 

ffiU N-^>'/^;U7i-;l/T7->^-815 g (10030?#/i o 

(2) Ii (1) ©iA*Jft*tt(815 g. 3.03mol)**J*ft»(3.5 L) K 

16 ^MftffL^o £fctt**ETK»ttU »£ftfc*>f ;K:Sttx- 

a5Lfcfcfe©*Hftl&fl*5ttU 2-7 x-;l/-4-(7 x — ;uy f-;U)-5(4H)-**iJ- 
•/a>£570 g (75 X)»^ 0 

(3) 11(2) ©gfi ( J{t£%l(259 g. 1.03 mol) £J!7jc h 'J 7;U*oftBK260 
g. 1.24mol) ©iE£to£MT72l*ffltt#Lfco i§*J©&7k h 'J 7 /U*oStt» t 
£*Lfc M 7**o|««ETK«*U »6ftfcMKfc*L*-3» (13 
9.1 g. 1.55 moD^jlniLfco C0jl£^£m# 1^7^110 "CKflDfiU fU*0 
5B4*<±*oT*^MS"C»4nLfco E£iS£ttKft!f*xf-/Klo L)^fio^7jc 
(2 L) Tft#Lfco *lf**toJCB»xf-A,TttffiU ifeOMIit^fe*** 

II^*1f>£fllI*TffitiJLfcBlf*£6ttU H3.3.3- HJ 7^*0-2- **y 
-l-(7xx;uyf-;U) 7*af;l] ^>X7; K£215 g (65 X)8fc 0 

(4) IS (3) ©Bfl«Jffc£tt(215 g. 673 nnol) £x*y-;Kl L) KRiEU 
*#T7jc£<fc*73t^ h 'J^i*(25.4 g. 673 fnn>ol)£fiO*.T 4B$IH«#Lfco 5 
Sfctt£*&LpH*<3 i:tt**T 6 NESffcJlJX.. ft*A**Ttta» Lfc. #£ft 
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mim&i- h ') ^TftfltLfco &&£#J 300 ml Kfc**T*ttU HbUfc 
^rB^I^*^^*-"^ tfrmb/.:[lfr£6$U N-[3.3.3- h'j7^to-2- 
t KD + i/-K7x^yf;l/) 7"Dt;H ^>X7; K£130 g (60 X)»fc 0 
(5) Xg (4) ©iW{fc£tt(130 g. 202 iranol) , 12 NttttO.3 L) , 7* (700 
ml) &tfx*y-;K900 ml)0££$£24B$|gJfiD&iIiJfE Lfc 0 £C£ttK12 NJMBfc 

(400 mD»tfx*y-;i/(8oo Bi)*iHii$«9^72^Biiiiii»aaL/io 

2 L ctiiiTWU Sfi*T»il/io #faiL/clfe B B B ^x~f ^Tttaj Lfc 
ftxf-^TttffiLfCo !ftaxf-;l/«*ifc*l«||^h>J»7AT«EllkU/c*. 
*fcai*fifcLT58.7 g (66 » 

mp lio-nrc 

1 H-NMR (200MHz. CDCh ) 6 7.39-7.18 (m. 5H). 4.08-3.93 (id. 1H). 3.32-3. 
23 (m. 1H). 3.09 (dd. J=3.1. 13.7 Hz. 1H). 2.59 (dd. J=10.9. 13.7 Hz, 1H). 
2.30 (brs. 2H) 

IR (KBr) 3320. 3300. 3050. 2920. 2860. 2700. 1615 cm" 1 
#%0*J2 

(5- ^>i^Wi'*^t^7;;-6- **'J~2- 7i-H,6- i^tKo-l- 

(1) "0 7xMJ;U (60.0 g. 0.582 mol)©x*y-;l (500 ml) »tt(C3jc>& 
T, ttfk***ft*a*ttfd**fctt, S&T18l»nttttL*:. *ETT*fl|* 
giU »^n/cttft*x-"r;U-C«sl\ 5£TT*£«$-ti\ xf-;t^>X>r * 
7 s - h t Ko ? o 'J K£*&£A & LT73.6 g (68X)»fc» 

(2) Xg ( 1 ) ©ltt{fc£to (72.0 g. 0.388 mol)0x* y -;u (300 ml) $ 
Jftfc*>&7\ 7 • h7;bf t (68 ml. 0.47 mol)£ 
»TL/:^ 4 , CT18i^K!t^Lfce x^ y -;^«ETTS*U »£ftfcfi 
»«*lN*»ffc^ h (800 ml) teflon. ?no*;i,Z»TttajLfco 
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mmm*m*nwt-*7*i/*i*"cimi,s «ett»*«*l, n-(2,2- 

*->x^;U) ^yXT I iS>£$Vm&% B X*4 *£141.2 g '&tz 0 

(3) IS (2) ©BWffc^tt (J:IE£l£T#£tt/;fc£l£«!J©i£#S. 70.6 g) 
©x*y-;u (100 nl) jgftKJK&T* ^xf-;ux h y f- u >v a *- h ( 
58 ml. 0.29 mol)£»T Lfctt* 100 "CKflllSL2 i*Mtt#Lfc. 

*«*U f#fe>nfeji»tt*IS»<a{kT>*i'!7A7K*tt (600 ml) KtfflX., 

C©ttffite£StSLT?# 'J *WH^D7 h -(50: 
5C\*-tf>- ftftxf-;!,) KJ^frAlttSKU x*;U-(2.2- yih + -/ifA)- 
2-7xx;utf 'J $ ^>-6(lH)- *>-5- h*8tftfe:f--Ol/fc LT 

58.2 gftfco 

(4) IS (3) ©Bttflsato (57.7 g. 0.160 iol)OfF5t F * o 7 > (THF) 
(500 ml)*g?&{r0.5N*8Nfc-*- h U 7A7.Rigj& (360 ml) £tmiU £ST1 B$fTO 
#Lfco ScSjft^^DD^;UA-Czfc^L^'ffe, 7KBdlN£it (200 ml) £fln*., 

&S*U 1-C2.2- ^xh + >>xf;l.)-2-7x-;H^iJ $S>>-6(1H)- *>-5- 
;^*>S*£^t;&£fe*^£36.9 gttfc. 

(5) ^7i-/l/t^t«'J^TyK (27.5 ml. 0. 123 mol) ©1. 4-^**-* > ( 
100 ml) *ift«-110 "(XftlfiU «£#T\ XS (4) OBWfk^Ul UEfiE&T 
»£tl/.:fi£iactt. 36.9 g) th'Jxf;l/7;> (34.0 ml. 0.244 mol) ©1.4- 

(300 ml) fttt£l.5 IMBfrttTiTFUfco ftlllMMTl BffffltStfL 
fcfc, ^>i?;ur;U3-;U (25 ml. 0.24 mol) £JjojU £ ^KtraftiSSftTMi^fyi 

{fcT (500 ml) Ktm*., Rlfcxf-;u-cttajLfco «m^€-lN7K 

fkiti- h 'J ^A^Jc^jR (600 ml) , t&»AS*-CftfrU fc^KSv^i/^A 

(50:50 Stfilf/V) K^OftttflfSU (5" 'O^** 
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i/ljJltf-/lTi;-B- **7-2- 7x-il-l, 6- i>hKo-l- trusi?-;u) 
-OUt LT24.7 gf#/c 0 

(6) Ii (5) ©gW<fc£tt C<:/-;;;Uy;HJ-;Ufc©i&£tt. 24.3 g. 47. 1 
mmoDOTHF (210 ml)&tflNtttt (150 ml) 0g£»tt£6O"Cmrafl U 18B$|ffl 

liftlstz, SUETTTHF £f?*U *©»Wj0[*ISfDft**3ll"t- h U ^ 
T+flLfca (pH 7) . ftitif-/l/T«lfflLfco WajaE^TKttfiftv ^ A 
-CfcfcU *ETT*M««*U (5- ^>W*->*^iA7;;-6- 
v-2- 7i;;H.6- ^fcKo-i- hT'j * -^x/io 7-tr h7;ifb K££-t;8fctt 

fe^^r ;U£22.4 gf#/w 0 

(7) II (6) GDBtfHfc£ft (±£filfcTf#£ftfcfi£lfitt. 22.4 g) , 2-/ 
1-JI-2- -7as<;-Jl (300 ml) Rtf2-/ *;U-2- zfT> (50 ml. 0.47 mol)© 
fS^tw'J >g$-7h^7" h 'J t7A-7jcf0^ (51. 4 g. 0.329 mol h 
'J^i* C85% 36.6 g. 0.344 raol)07j< (130 ml) »tt£ftlit, gigT'3 
B!t#L^o «ETT*tt*tt£ff*U 3Ni£&£JjQ*.pH£3 KLfcfc, ?°o 

mp 179-1 83*0 

•H-NMR (200MHz. DMSO-de ) 6 13. 1 (brs. 1H), 8.99 (s. 1H). 8.47 (s. 1H). 
7.2-7.6 (n. 10H). 5.19 (s. 2H). 4.51 (s. 2H) 
IR (KBr) 3600-2200. 1720. 1655, 1605, 1510 cm 
#%0J3 

[5- Ky*JJ\,**i/l3fr#-hT i ;-2-(4-7^tD7i-;b)-6-t + V-l,6- 

Ko-i- try i s;x*] 

( 1 ) xf-/l4-7^tD'<>^ if-hhFo^DiJ K©£/£l*###J2 fcH 
filO^itT'ffo/Ce BP*>, ^Ato^OXiMiA (50.8 g. 0.407 mol)£x 
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(500 ml) £&*Ti£ft:7k£fc&gU BWft^tt^jfcfe^JI t UT82. 1 

g (99X) l#/Ce 

(2) N-C2.2- ^•>if^H-7AtD'OX7 * ^>©£fi£<i#%ffl2 
irl^^©^j£T^o/i 0 BP^. IS ( 1 ) ©BWffc£«& (50.0 g. 0.246 mol)£ 
x*y-/U (200 ml) ig&^TT S J T-tr h t;Ut t Ki>xf-;t,T-b*-;u (43 
ml. 0.30 mol) tSCc^-th Bftffc£&££t;ftfe£HJ!:*->r ;U£?#/i 0 

(3) if;H-(2.2- i;xh^->ifAH-(4- 7;lto7i-;l) f'J i-^> 

^, II (2) ©B«Kfc£tt (±E5lKT#«5»nA:ia4ac«) Ox^;-;b (10 
0 ml) mT^xfAift^^f^^D^-^ (55 ml. 0.27 mol) b&fc 

(4) IS (3) <£>Umt&® (55.0 g. 0.145 mol)©fcf'J ^> (200 ml) 
{IB^fCJ^OA (49.0 g. 0.366 moDfcSD*, 100 "CCftlfiU 16B*ISlfl|#L 
fco «cETTW«t«««^®*L^^ N }wUx> (200 ml) £Sn*., a&ofcfitf© 
f'J ^>^EETT'®*L^o mfeZ&mfcmfc^i- h 'J OA7j*&?& (500 ml) 
(ClJQjU ft»xf-;l,T*^*>»6in©^««*f4mb/co ^8fcl£fl&iBt:«}:<D 

7K®K3N£Bfc (400 ml) ^DX.TpH^2 i:U ftUfcxf-yUTttffl L/- 0 

@*U l-(2.2- i?xh + i/xfA/)-2-(4- 7;Wo7i-;D £U $S>>-6(1 

H)- *>-5- *;U?K >f^t LT14.5 gf#fc e 5fctC» 

£2N£& (500 ml) trio*.. BtB?x^;l,T'ttJitt Lfco ttffltt*fi»ftffl7KTft». 

&3lfe*>r^£bT29.7 g (£fHK* 8735) i^o 

(5) [5- ^>>>;l/^^'>^Jl/.t'x;i-T = ;-2-(4-7;i/tD7 i-;iH-ttV 
-1.6- ^LKd-i- tfy$yx;u] h 7 ;l/rt K^xf-;U7tr *->!/©£/£ 
(i#%W2 t^»©^F&Ttfofe 0 (4) ©Bttfc^tt (43.6 g. 0. 
124 mol)^1.4-^^-*-y-> (400 ml) *THJx?-/U7i> (35 ml. 0.25 mol) 
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fflET^^ii^X't'JAT^K (31 ml. 0.14 mol) ■£> ZZiz^y 

-Jtir/lzJ-Jl (26 ml. 0.25 raoDfc gftffc&BlJ t'O ^t<7 /to - 

(6) [5- si's iS frit* i/ ft Jl#—frT i y-2-(4-7ito7 x-;l/)-6-^"+- V 
-1.6- i^kKo-1- fcf'J * S>x;|,] T-tr hT^-r k K©£&fiS#0J 2 irlsJIt© 
^Stffo/:. BP*.. IS (5) ©Bttffc£& (OiSJlTfrzi-jlt 

44.6 g. 79.1 mmol)£THF (350 ml)*lNESP (250 ml) fcfiSU BWffc£ttlfc 

(7) [5- ^>-;;it+->*At^7;;-2-(4-7;i'tD7i^H-ttv 
-1.6- ^hKD-l- fcf'J * s^*] Ra©^«tt^flW2i:(^*©^ffiT!fo^o 
E(]£, Ii (6) cDB6«Jlk^«D CO>^T;U=i-;U £©££&. 20.2 g. 42.3 
mmol) ^2-y^;U-2- 7*d^;-A (300 ml) SCFtK (130 ml) ©*££&«£*. 
2-y^^-2- 7t> (50 ml. 0.47 moD&tf'J >Sf-7K^^ h 'J *7 A^JcfOfe) ( 
51.4 g. 0.329 mol)#£T\ Ei&S&fi*^ M ^ (85* 36.6 g. 0.344 mo 
DfcfflSU ^®ft:^t / ^>^^T;i/3~/u©jg^%i^^fe@^t LT15.5 g 

'H-NMR (500MHz. DMSO-d. ) d 13.3 (brs. 1H). 8.99 (s. 1H). 8.46 (s. 1H). 
7.56 (dd. J = 8.9. 5.4 Hz. 2H). 7.44 (d. J = 7.2 Hz. 2H). 7.30-7.42 (m. 
5H). 5.19 (s. 2H). 4.53 (s. 2H) 
IR (KBr) 3650-2300. 1720, 1660. 1600 cm *' 

[5- ^ > s; * JUstf-'l/T S y-6- **V-2-(p-h 'J AO-1.6-^ t Ko-l- 

( 1 ) x^;U4-y f-;l^>XW $ -f- h fc Kn ? a ij K©£fi!cli##0iJ 2 fcfslfc 
©^ifc-etTofco W"&, p-h^-h'J^ (25.6 g. 0.219 moD^rX^y-;!/ (25 
0 ml) *tt+"Ctt<b**i:fc«U iW<fc*^*fi,*A*:LT42.3 g (97»» 
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(2) N-C2.2- >>x h + ">if^H->f^>X7 i ^><Z>£fi£(i#%fl)2 t 

ffi«©;£Bre*T^/c 0 BP£>, ig(i) ©awffc£to (25.0 g. 0.125 moi)£x 

* y -)l (100 ml) ^^tf'TT ;;T-b hTAfh (21 m 

1. 0. 14 moD^StES-fr, BW^tt*^t;*ffia»fl3i->r^«r40.0 g»/i 0 

(3) xf-;U-(2.2- ^xh + i/ifA)-2-(p- M^) f'J S^>-6(1H)- * 
>-5- fc^tf+S/U- h©£fiK(i##0lJ2 tPI»<0^feTfif ofc, BP*>, IS ( 
2) ©BWfc'&tt (±EKfcTflKttfcfi£fiR1*) £x*y-;i (50 nDS*** 
T'^xf^xh + i/yfU>7D*-h (28 ml. 0. 14 mol) irEEfcS-fr, BtfJffc 
£1*£iM*fe*-Ol/iLT36.l gf#fc 0 

(4) 1-C2.2- ^ih + ^xf^H-(p- h'JAO £ •! « ^>-6(iH)- *>-5- 
fc/l,#>B©fc)fcM:##W3 £IBl«©£feTfT o/; 0 BP£ N II (3) ©Bfftffc 
£«D (35.0 g. 93.5 mmol)££'J ^> (140 ml) Wt3^fk l Jf')A (30.0 
g. 244 mol)&5£$4\ iB«Ht*»**»fel**i: LT24. 0 g (74»f»fc. 

(5) [5- ^>^yl/^-*i/*^^*x;i/T ^ y-6- 7-2-(p- h 'J h 
Kd-1- f'J;^] T-tr hT/bft K^x^/UTir* -;l/©£fi!cli#%0ij 2 
tl§l«©^fer'ff o/w 0 BP*>, IS (4) OIWM (23.0 g. 66.4 mmol)£ 
1.4-^**-*> (200 ml) tTh.'JxW;> (18.5 ml. 133 mmol)???£T. 
^7xXJl/t>Xt>'J^7^ K (16.5 ml. 73. 6 mmol) t5l££-ti\ $t>t:^>> ? 
jl7frzj-j[, do ml. 97 mmol) t BWfk^ftlt'O -^;l/7;^-^ 

©&£%£&£,[§(*£ LT29.8 g m%mtz 0 

(6) [5- ^V^^t + i/*^^-^;;^- ^+7-2-(p- h 'J ^)-1.6-^t 
H'd-1- h''J;yx;H T-tr hT;U-rh K©£f&li##ffl2 tWi^Ofi^^^ 

tz 0 BP*,, Ig (5) ©aWfc£1tl K>y;lT;U3-;l/i:©fi^«l. 29.1 g. 

55.9 mmol)£THF (200 nl)»t»lNttB (150 ml) till, S ft<fc£$£#t;«£ 

%£fce.@f*t LT25.3.g#fco 

(7) [5- ^>yjU^-*^*^-+*-^7 * y-6- **V-2-(p-HJ>U)-1.6->*fc 
Kn-1- f'J ; i;x/l/] rak©&$(2$3ffll 2 t I^^O^feTtTo /-i 0 BP^n I 
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g (6) (DBMt&VD (±£SScTC»t»nfc&£iatEl. 25.3 g) &2- * T 
1as<;-)l (350 ml) RCf* (150 ml) 2-yf-*-2- 7'x> (60 

ml, 0.57 mol) RCf U >K-7j<^^ h U ft (61.0 g. 0.391 mol)#& 

T\ Ilgfit h 'J *)U (85* £*T. 43.4 g. 0.408 loDfcfi&U ^Sffc^t) 
^^fe^H B H t UT17.5 gtf/co 
mp 251-254'C 

'H-NMR (500MHz. DMSO-d. ) <5 13.27 (brs. 1H). 8.95 (s. 1H). 8.45 (s, 1H). 

7.44 (d. J = 7.4 Hz. 2H). 7.37-7.42 (m. 4H). 7.31-7.35 (m. 3H). 5.19 (s. 

2H). 4.52 (s. 2H). 2.38 (s. 3H) 

IR (KBr) 3600-2300. 1735. 1715. 1660. 1605. 1525 cm 

#%0J5 

[5- /O^^t + ^iJ^^-AT;;^- t*V-2-(rMJ^)-1.6-ytF'a-l- 

( l ) x^;U3-y f-^'OX'T ;t-H:Kd?d>J KO^lKtttWU 2 fcPUi 
©^SsTtTofc. BP£> i-h*-M* (25.2 g. 0.215 mol)£x*y-;U (25 
0 ml) je«*-Cttffc**fc*l«U lWfc*tt**felSftfcbT41.7 g (97X)» 



(2) N-C2.2- i^x h + 2/if-/U)-3-yf-^ / <>^T * ^ XE^fiScli^ffl 2 <b 
MtoHm-Cffitio IKD OB«<fc*« (25.0 g. 0.125 mol)£x 
9 J-k (100 ml) Wt7;;Tth7/lfh K5>xf-*T-b*-* (21 m 
1, 0.14 loOfcEGS** IWfb^^^^UfeSWt^^^Cl e»fc. 

(3) if;H-(2,2- j;ih*5/if*)-2-(i- M ^ 'J ^>-6(lH)- * 
>-5- fc/Utf+i/b- h©£lfcl*#^ffl2 irlUliO^^T'ffo^o EPtEu X*§ ( 
2) ©BWft^tt (±ESlCT»6nf:«[*tt«) *x*y-;u C50 ml)*« + 
tfi;if^xh + '»f (28 ml. 0. 14 mol) fcSEfcSlK BWrts 

(4) 1-C2.2- ^x^->xf^-2-(r h U ^) ^ 5*>-6(lH)- *>-5- 
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#;l*>6*CD£l£{i£#0J3 tffi&OJimTft^tZo BP£ N IS (3) <D3V}<t 
&® (34.8 g. 92.9 mmoD^f'J ify (140 ml) Wts <5<t 'J f-^A (30.0 
g. 244 mmol)t&l££-ti\ Sfi*]^«D^lfe^ B H a <b LT22. 7 g (71*)f#fc 0 

(5) [5- / <>^/l't4 1 i/*/bt-;l/7;;-6- 7-2-(m- b U ;U)-1. 6-S> t 
Ka-1- fJi^-zH T-tr F7;lft K ^if-^T-t ^ - ;UCD^fiJtli##M 2 
fcffittkD^fe-CfT ^tz e BP*,, IS(4) ®B6*)rt:£& (22.0 g. 63.5 mmol)£ 

(200 ml) n'b'JiW;> (18 ml. 0.13 mol)^ST> > 7 
x — U ;UT-^ K (16ral. 71 mmol) $ £K'<>^;Ut;|/:3 

-)V (10 ml. 97 mmol) i tfJffc£$J f< > V JIT &o - JKDfc&Vo 

Z&M&t'f frtLTZO. 1 g (86X)f»fc 0 

(6) [5- ^>^^t*'>*^A7;;-6- * + V-2-(n-h 'J;I/)-1.6-^t 

/:„ gp*> % II (5) CDgtftfb£%> (<^iS)lT)lz>-)lk<Dm&®). 29.4 g. 
53.6 mmol)£THF (200 ml)<K INEfi* (150 ml) fcttlU Bftffc£1Sl**t;» 
£«&£&fe@f*tLT26.1 g?#fco 

(7) [5- ^>^;lt+i/*/l"f-^7; y-6- ^- + V-2-(m-h 'J ;U)-1. 6->> t 

kd-i- tf »; > RmoGmt^m 2 tiaiic^raot, bp£, i 

§ (6) CDBtfHfc£$ (JildSC&Tf#bn/cffi4fi!c ! te. 26.1 g) €-2- / f- /1/-2- 
^d/nV-^ (350 ml) Rtf7j< (150 ml) «£»tt>K 2-y*;U-2- 7*f-> (60 
ml. 0.57 mol) &tf'J >K~7Xf^^- h U ^ A ~ 7j<ftl$j (58.5 g. 0.375 mol)??£ 
T> &Ummi-hWl> (85% 41.6 g. 0.391 loDfcttlU %&<t£ti) 

mp 183-185'C 

'H-NMR (500MHz. DMS0-d, ) 6 13.27 (brs. 1H). 8.97 (s. 1H). 8.46 (s. 1H). 
7.44 (d. J = 7.3 Hz. 2H). 7.32-7.42 (m. 5H). 7.31 (s, 1H), 7.27 (d. J = 
7.4 Hz. 1H). 5.19 (s. 2H). 4.51 (s. 2H). 2.35 (s. 3H) 
1R (KBr) 3600-2300. 1720. 1655. 1600. 1515 cm 
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N-(4CS)-T = y-2.2- i;7/l'to-3(R)-bKo + ->-5- 7iiM>^^] 

( 1 ) N-tert- 7" ^7 i — ;UT -7 — > (13. 3 g. 50.0 mmol) . #c 

g$7jc^77 U ^A(10.0 g. 100 mmoO&tf ^/^^AT ~ K(80 ml) 
C3*ffcyf-M5 ml. 80 mmol) £flD*. MT5 NHBHttftfc. Sl£«J:*(2 
00 nl)£tm*.* Bt®tx^;U- O-eXlJl) "CfSfcBt/co W$!£7k> 5 KXtt 

»it&e*u ?#^>n^az£^>u 77¥^*7a^dv h r77>f -(90: 

10^*1r>- Blixf*) KJOfl'IMiaU N-tert- ^h + i/*A^7i 
i^77i>yf^fA**lfet'f^i LT13.6 g (96 X) »/i 0 

(2) Ig (1) O g ft*j<fc^®jCl0. 8 g. 38.9 mmol) ©THF(50 ml) femtZT 
;HJ'>fU£T\ fc^Jcigft 1 ;?- OM3.29 g. 77.3 mmol) Rtf**ffc*^*"*- MJ 
*7^(2.92 g. 77.3 mmol) «I*.TMT 16 *Btt#tfco Kfctt**»LpH 
#4 10X^i>»****»liLfctt. «ETKTHF***tfc. S 
&C7KO00 ml)£fin;U S> ? a o i 9 >Tti&aj U HJ 
TlMUbfco **»«*UT»&tl^Ra^tt»*f-^- ^**>(1:7) TIMS 
fit, N-tert- 7' h+f*^*— i-^77-7 -/Ufcfc&Efii: tT9. 49 
g (97 5D»fc« 

(3) XH (2) ©I6*j{b^%(7.16 g. 28.5 mmol) ? a □ y * >(85 ml) 
8«K Mx*;UT * >(15. 8 ml. 113.9 mmol) RtfHIIffcBM*- fcT'J^Vfci* 
(18.1 g. 113.9 mmol) a*:?**-'!' K(85 ml) Rift fin*.. MT 
l5£Hltt#t/£o &fD#£7K(300 ml)K*£ta*fct>©KfiI&i!l£ac£. t 
fcx— rJl/Tttttltfc. ff«M^»»t<U096 *x »«tfctt»* 
tt*TB6&ftfrU HJ * t* Q »5>ttfcR 
«i:^+*>*tDi»»**fc*. *«U N-tert- 7 h*S/*;U#xJl/7xx 
;l/7 ^-^_^ 6 .41 g (go » *»fc. £ft>*(5.59 g. 85.5 mmol) OTHFO 
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ml) HBJftKffiWJfcSUItT. JiEN-tert- yh + ->*a^7i-;t77it 
-7K6.41 g. 25.7 mmol) &&7'a*iS7)\'*aJfttii3.1'j\, (11.1 ml. 85.5 mm 
ol) ©THF(16ml) Sift**TUfc. 3 £(13 B$|y]jg£ffiigMt LfcSL 
□ ^ X200 ml)&CNNi*B*** 'J O A*»fR(100 ml)£fin*./c 0 ^«JB*^ 

4(S)-[(tert - 7* b #x;u) T ; y ]-2, 2-^77U*a-3(R)-t Kn + i/ 

-5- 7xx;l^>*>»x^;U£^te B B B iLT2.60 g (27 55) 
(4)18(3) ©BWffc^ttl (2.00 g. 5.36 mraoDOTH F (12 ml) JgJftlllN 
jJcHfffc-f" h l ) 7 A7K&&(5.54 ml. 5.54 ranoD^D^T, £&T'2 l$RB8iftLfco 
THF^SiU:©*., # (20 ml) tin*., »£ftfcRJM£*l£l£*L/.:o » 
£ttfc4(S)-[(tert - 7* h*->7j;l/tf"x;l,) 7;;]-2.2-^7Ata-3(R)-t K 

0BT)(1.67g. 12.3 mmol) RC^O S>*7 S XI. 15 g. 10. 7 mmol) 0i> ? d d 
y *X30 ml) &*£ll*#T. WSCl©iM£(1.54 g. 8.04 mmol) £flnx.T, M 
flTfcfcflttf Lfco *tt*9*bfc^ h U «!7A*iM(50 ml) 

mLtz 0 mtv^u ft^nfeM^ftHif-^- ^**xi:io)-cjMfc*u 

N-[4(S)-[(tert- 7' h A-tf'x/l) 7;;]-2.2-y7^to-3(R)-t Kn + 
£,-5- 7i ^;u^>^y 4 /<> i >£ftE*£ B H i, t LT1. 94 g (84 X) 

(5) Xg (4) ©!fl*Ufcfcttl(1.60 g. 3.68 mmol) £tK#T\ tfcfb**©1.4- 
>£i£(4N. 16 ml) MT1 tfHtttfLfco »»*ff*L/c 

^ x-riK5 mI)£SO*-C®ifc-f 3&fF£3 IMQfib*:. f»£ftfcR«c::* 
HHF\ hU^^MCSO ml) fctt*., B»if-;UTttttUfco 
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+ ^t>(l:8) TWBfiU .SHft^«*»fefefit LT1.15 g (94 X) 
mp 128-130°C 

'H-NMR (200MHz. CDCh ) 6 7.40-7.19 (m. 10H). 6.78 (brs. 1H). 4.52 (d. 
J=5.8Hz. 2H). 3.86 (dd. J=7.8. 16.5 Hz. 1H). 3.69 (dd. J=5. 3. 9.7 Hz. 1 
H). 2.92 (dd. J=5.3. 13.7 Hz. 1H). 2.66 (dd. J=9.7. 13.7 Hz. 1H). 2.13 ( 
brs. 3H) 

[R (KBr) 3400. 3320. 3020. 1665. 1615. 1540 cnf * 
#^0>J7 

2- ( 3 - /O^^t+^^^^'-^^-S- OiS/\,-2- **7-1.2- >»t Ka 
-1- tf'J ^10 

( 1 ) 3-7;;b*'J K-2- (24.6 g. 0.223 mol), 8t&i~ h 0 ^ (52.1 g. 
0.492 ml) ^ THF (250 ml)&t/l. A- : J**t-* > (50 ■OOift^ttCEffc'O 
fr+S/fc^tf-Jl' (35.1 ml. 0.246 nol) ^TL/ctt, ^jSTi5I^K«^ t/c 0 
KfcftCfWif-* (1200ml) ^tlDX.> tK. MliM*** b 'J * A**«RC/ 

3- '<>i?m->*^t:-il7;/t l J K-2- * > &U&&Fb t 21.5 g ?f 

70*) f#fco 

( 2 ) II (1) ©iWffc£1* (15.6 g. 63.9 nmol)© ^ ? a a i 9 X300 ml) 
RSJl*tcN-3- K*? * K C15.3 g. 64.4 mmol)£tJDX-. £S"C17I#IBI« 

-;l,-5- 3- Kf'J K-2- *>*fcfeB*fc ttl2.9 g (55X)f#fco 

(3) (781 mg. 11.9 mmoDcDTHF (10 ml) »»«Kft<fc'*>5>* CO. 95 
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ml, 8.0 mmol) OTHF C20 ml) i£&£18-19 °C\ 3 ^fflt'STU:. fcfcm&t 

z ^£25-35 -ccmgmzi.s Uf®miLti'&. mum 

WLtzo Jgi£&t'[i.r-£* (^7x-;i^7^;) 7xD-t:>] 

(Il)?og K (172 rog. 0.211 mmol) £tn*./it^ II (2) ©g&tJffc-^ (73 
7 mg. 1.99 mmoDOTHF (25 ml) fcte£6 ^^TfiOx., 27 , CT25#IB, 51-56 °C 
T2 B*»L ^ST14B#Iffl«^L^ 0 fcfcfcZimm (150 ml) KJin*., KSfcx^ 

#jaj&££^UTi#£n*:&*££:«' l J *^*7A?D7 ^77^ - (4:1 
^ooy^- Bmx*;lO ciOfrfcmSU 5-^> ^^-3- 's: > * * •> 
77/Utfx;UT = J f'J K-2- *>£tSfe[lf*t LT542 mg (8lK)f#^ 0 

(4) 7jc^fk^h , J^A (60ft 77.9 mg. 1.95 mmol) <Dli.li-¥ J * Jl*Jl 
i,7; K(DMF) (2.5 ml)!BjS«{lIli (3) 0 gtfjft^ (512 mg. 1.53 mmol) 
CDDMF (5 ml)&?&£21-25 'C\ 6 ^IffltiaiTlfco J£l£te£|5]iglKT40#fI8f*# 
^/--^ 3 - KftBxf-* (0.19 ml. 1.6 mmol)£12*C\ 1 ftf&lT'mTLtio f# 
£*l/i££ig£25-26 °CT16B$Kie^t^^. 1NE& (30 mDdtinx.. StBfcx^ 

95:5^?ony^>-ftaxf;b) II <fc <9 #*mSSl U 2-(3- "<> VJlt* i/ti 

)\,#~)iT i ^y f J)i-i- **v-i.2- ^tKn-i- t:<j^;u) i^Kxf- 

ft 460 mg (725K)l#^o 

(5) IS (4) <Z>BKHfc-&%J (438 mg. 1. 04 mmol)© / * J -JU (20 ml)!KS 
BlZ2N*&<ti- h 'J ^A7KS?^ (2.6 ml) ^fiD^^iSTm^L^o 5 1.4- 

(6 mi) £JJ0;U 1S"?2.5 ^IS^t^o E£ft£*#U lNEfifc 
(20 ml)£Jjn;l> t^^^DD+wU/sT'JSaiL^o ftl}Hift£«&fo&E7KT- 

#t UT401 mg (98X)?#fc 0 

1 H-NMR (200MHz. DMSO-d, ) 6 8.38 (s. 1H). 7.74 (d. J = 1.9 Hz. 1H). 7.4 
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5-7.10 On. 11H). 5.13 (s. 2H). 4.64 (s. 2H). 3.70 (s. 2H) 
IR CKBr) 3350. 3000. 2875. 1715. 1650. 1575. 1520 cm" 1 
8 

N-f!- /<>i;;b-2-(tert- T7* ;l/ ^ > f- A/ *> 'J /U) **>-3.3.3- h'J^^tn 

t';u]-2-a- KT-fe* ^ K©£$ 
( 1 ) 3-7«; -1. 1. 1- h 'J ?)l*v-4- 7 x-;U-2- 7** ^ -;U (#%ffl 1 © 
^e<k^:15.0g. 68.4 mmoDRtf b 'Jx^T S > (10.0 ml. 71.7 mmol) 
©THF (340 m\)]Ufol-i&<t? aaT-t + Jl (5.5 ml. 69 mmol)©THF (30 ml) 

mzm*., mm%wf*.Tm.&T"2ommmwLtz 0 Kmrn^mm^Ji (400 mi) 

tttlSJMRU SfcKMTl *H*#Lfc. 7»«*6iiT»#»»if-A,-C 
ifefrLfco 5ft£l N igffi (800 ml) KtJIlx., #&xf-;lTfaai L/c 0 ft*ai$£ 
?K tefo&i!**-*- h 'J 7A7k£jfc&tf«&ft&E7kTftfrL/.:&, fczkMr?/ 
*i/^Tfti*U:o ttffitt*aMU N-0- ^ > v^-3. 3. 3- b'J7^ta-2- 
t Ko + i/^o t?;l0-2-?no7-tr* S K£&fe[H*i: LT20.5 gfffco 

(2) ii (i) ©awft^fli (±EfiiE"c»«2>nrt:fi£dcii>. 20.5 g) , 2.6- 

(16.0 ml. 137 mmoD&tf ^ 7 o d / * > (150 ml) ©fi-frttlwtert- 
-Jtf-h'J* U >U h U 7 U- b (23.0ml. 100 mmol) £JjD*.» EST 16B$F8i 

tt^Lfeo 5Cfc&£l N i£K (600 ml) KflQ*.. ft»xf-;UTttffi Lfio 
£«&*De£&7Jc^-t- h U ft* Att*-CftfrOfc». 1*81'^ 

(89:11 ftSif^) KJ:»)»*f«U N-(l- *y>Jfr 

-2-(tert- frJliS/f-Jliy 1 )*) *+i/-3.3.3- h D 7^07'n \£ji]-2-9 

(3) XS (2) ©BWft£tt (24.3 g. 59.3mmol) Stf3 *<fc-J- h 'J 7 A(26. 
6 g. 177 mmol)CDT-l?h> (180 ml) *«teM-ei8*Wtt*Ufco *ETT7 
■t^mU:! »ttto£ft»xf-;Wr»^U * ( 500 ml > 1"^*- KB! 
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83:17 ftllxf-^) ('.kO^ttttfiU <tLT 

29.2 g (98X)f»fco 

1 H-NMR (500MHz. DMSO-d, ) 5 8.29 (d. J = 7. 8 Hz. 1H). 7.28 (t. J = 7. 6 
Hz. 2H). 7.17-7.23 On. 3H). 4.27 (dq. J - 7.2. 4.0 Hz. 1H). 4.11 On. 1H). 
3.57 On. 2H). 2.97 (dd. J = 14.5. 2.2 Hz. 1H). 2.68 (dd. J = 14.5. 11.5 
Hz. 1H). 0.93 (s. 9H). 0.19 (s. 3H). 0.11 (s. 3H) 
IR (KBr) 3280. 2920, 2890. 1650. 1550 cm -1 

( 1 ) 7th7x;> (26.3 ml. 0.225 mol) &tfN. N-S> * * K>> 

jt *)17*2-)1 (100 ml. 0.753 mol)£>T-b Y =- h U ;U (450 ml) &ifc£l4B$ 

F (350 mDi&ffiKS/Ty T-fc* i K (17. 1 g. 0.204 moDSCFf* > 'J 

K (23.9 g. 0.442 mol)£fiDX., 100-110 C CT5 HM«tt#Lfco *7KT#*P& 
7K (1100 ml) #S>nfc»ttK10X £B*£lJDX.pH 5tl/: 0 *JTai@#£JK 

3£ft«tT-«*L, 6-7x-;UfJ K-2- *>-3- **#iM** 
3£fe@{*£: bT11.2 g (2556)f#fc 0 

(2) Ii ( 1) ©BKKb-&tt (11.1 g. 56.6 mraol), 47* ^fbjk^B* (37 ml) 
&VtW (80 inl)©jS^^l^l2^raj!lP»iS^b/io Kl£E£tt££fl*"C#iPL 
fcfc* (37 ml)-ef!HRU 10* *B*{fc* h 'J * A*»fc£Jin*.pH 5£ Lfco «ftU 
SfcfclKSI^rcU 10* ttttac/7k?fc»bfco C®@fcKte»Kfi***-*"HJ 
VUimm (400 ml) RtflNTk&fb-r- h 'JOA7k&& (300 ml) £ini*»£nfc 
&&^£?DO*;l,A-Cfti£L/;o 7klK*#T«£fifc£lJD*-pH 3-4 tU ffftti 
LfcB(**»3l6*Lfc- C©H#**Tft»Lfctt. 40°Ct:i4^W^E^iiL, 
6-7i-;ue>J K-2- *>-3- *;l"tf:/*£fcfeH*fc UT6.91 g C57%>»/i 0 

(3) 3-*>$>;i>**->*vi'#-'i'T$ y-6- 7x-;i/tf'J K-2- *>©£fi£ii 
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MmtrattoaftTffofc. EP^s IS (2) ©BWft^tt (6.78 g. 31.5 
mmol) £1.4-$>**-*> (175 ml) »K M)xf;l7;> (5.29 ml. 38.0 mmol) 
#&T> x — ;U*X*U JlTiJ K (7.45 ml. 34.6 mmol) t&SU £ biz 
^y'JilT (6.25 ml. 63.0 mmol) <b5i££-t*\ 
EH*t LT5.33 g (5 35K)i#fco 

1 H-NMR (200MHz. DMSO-d. ) 6 12.18 (brs. 1H). 8.45 (s. 1H). 7.93 (d. J = 
7.7 Hz. 1H). 7.66-7.74 (m. 2H). 7.32-7.51 (m. 8H). 6.61 (d. J = 7.7 Hz. 
1H). 5.19 (s. 2H) 

IR (KBr) 3380. 1725. 1640. 1520. 1500 cnf 1 
#*«10 

(5- N>W-*i/*A^;l/7;;-6- t+V-1.6- ^tKn-1- fJi^- 

( 1 ) fi<k^>7-f ^ (70.3 g. 0.500 mol)©x--r;i/ (330 ml) &&Ci7)<ftT. 
t ( U7i K (22.5 g. 0.500 mol)®x*y-7U (23.0 g. 0.499 mol)£$£l 

T30. 1 g (5556)»fco 

(2) N-(2.2- ^xF + i/ifW *;UAT = >©£j£li<M£W2 tMWUDli 
mX'ft^tio BP*), IS (1) ©BflM^tt (30.1 g. 0.275 mol)£x*y-;l 

(250 ml) TWTtmfkK^lWt^A (36.6 g. 0.27 

(3) x^JH-(2.2- ^i^^H) tT'J =^>-6(lH)- *>-5- + 
isi,-Y<D£&\Wm\2 fcBWJWofc, BP*., IS (2) ©ltt<L£ 
tt (±Efifc-C»£nfcfi£«tt. 48.9 g) CIOO ml) v 
if;UF*i/yf I/>7D*- h (55 ml. 0.27 mol) t5l£&-ti\ iWffc£fe) 
&mn&*4frk LT12.2 g*#^o 
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(4) l-(2. 2- ^xh + i/xf^) f'J = ^>-6(lH)- *>-5- *^^>RiCD^ 
j£li*%0»J3 irl^tiO^^TlTo^o EP*k 11(3) ©BflMfc^tt (11.9 g. 
41.9 mmol)€-e 'J >>> (80 ml)&fl£*T3 ^{fc 'J f-^ A (14.0 g. 105 nmol) t 
Rfc^-th iWfk-&«*«aS»tl/T8.19 g (765&)»fc 0 

(5) (5- ^>^;i/***>*;isHi;i/T s y-6- **v-i.6- ^ti'o-i- tf»; 

TfTofco If (4) ©@tfHt£«!J (8.00 g, 31.2 mmol)*1.4-^ + + -9- 

> (100 ml) SPtt»K M)if*7;> (8.7 ml. 62 mmoDMET, ^x-A 
|J ;uts> K (7.7 ml. 34 nmol) £EE£3 ii\ S •s>{C^>> ? ;UT;UD-;b ( 
4.8 ml. 46 mol)fcKE£$ii\ BWffc^«**ffeHI* bT7. 97 g (7lX)f&fc 0 

(6) (5- Oi?m->*^x;l7;;-6- **V-1.6- i^th'o-1- t? 'J 
$^-^U) 7th7AftKOMli#*fi!l2 tH«l0^TtT-3fc. BPS, X 
§ (5) ©ittft'&'BD (7.80 g. 21.6 mrool)£THF (80 ml) lN&fit (60 
ml) tl&lU iW<fc*»*^*t5,iH*«r5.57 g»fc. 

(7) (5- '<>^W'>*^t:x;l/7;;-6- **7-1.6- i^tKo-1- f 'J 
i^-;U) gfc&©£Jim#%0iJ2 tH«©^ft"rtTo/Co IS (6) OS 
fiUffc^ta (±ESCtT»t»nfcttfetfc«l. 5.57 g) £2-/f-/l>-2- 7*n^V-/U 

(150 ml) Stf* (60 nDOfi^a*, 2->f^-2- 7*x> (21 ml. 0.20 mo 
D&O'D >»— fcftl- b 'J OA-JkftJflD (21.8 g. 0.140 mol)fF£T\ 
th'J^/, (85515 fTW. 15.5 g. 0.146 moDUIU Mffc'&tofcfcfetSfci: 
LT4.82 g#/i 0 
mp 216-220'C 

•H-NMR (500 MHz. DMS0-ds) 6 13.3 (brs. 1H). 8.88 (s. 1H). 8.36 (s. 1H). 
8.22 (s. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 Hz. 2H). 7.33 ( 
t. J = 7. 1 Hz. 1H). 5.17 (s. 2H). 4.70 (s. 2H) 
IR (KBr) 3400. 3250. 1720. 1650. 1605. 1525 cm"* 
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&T'a-ot~o BP£> xf/b7-t h>f;f-htKD^D'J K (25.0 g. 0.202 mo 

l)£x?y-/i, (150 ml) 7; yrt br^xt K^ifA7t^-;b 

(31 ml. 0.21 mol) tglt^^s Bttffc*tt*£t;8fc**fi,:i--r *£44. 1 g»fc 0 

(2) xf-;n-(2.2- £>xh*-/xf-;u)-2-yf-;utr'J $ S>>-6(1H)- *>-5- 

h©£l£(*#%0l2 fcH«©:fr8refro fc 0 BPS, If(D© 
BtfHb£$) (JilSSCST^f^n^a^BEttl. 44.1 g) *2.9J-i\> (75 ml)&il£ 
■K ^if;Hl> + ->yf 1/>7D?-|« (43 ml. 0. 21 mol) <b5t£ £ Bft 
fk-& i a*jtfi.S(*t LT34. 1 g (x^T-fc h>T * ht Ko ? d ij Kfr 
IR* 575K) ?#/Co 

(3) 1-C2. 2- 2>x h*$/xf-;lO-2-yf->Ufc?y S>>>-6(1H)- *>-5- *^*E 
>a*©£fiEli##0J3 £EH£©;fr&T'fT o/-o BP^, II (2) ©gWfb^ ( 
33.9 g. 114 mmol) *\£*)<Jy (170 ml) 3^{k»Jf">A (36. 6 g. 25 
1 mmol) tfitc;*-*, BWffc^tt*»»feH*t LT14.7 g (48X)»fc 0 

(4) (5- 'O^A/*+->*;bsKx;UT i y-2- **7-1.6- ^ t K 
o-l- = S>xA<) T-tr hT^xt K^xf-^T-t * - ;l/©£j£{;£#%GiJ2 t 
P«S©^feTtfofco BP*,, Ig (3) CDBttfcfctt (14.3 g. 52.9 unol)&l. 
4->***-»J-> (170 ml) h'Jif^7;> (15.0 ml. 107 mmol) #£T\ 
■^7x-^^7t» 'J i? K (13.5 ml, 60.2 mmol) £5l££-ti\ $^(10^ 
;UT;U=3-;U (8.2 ml. 79 mmol) Bfi«fffcato£fcfeS9J*-f Jl'i: L 

T14.8 g (75X)?#/;o 

(5) (5-^>i>mi/*/l'^T;;-2- *^;U-6- **7-1.6- ^tK 
a-l- h-'J T-tr hT/l^b K©£l£{i#%flJ2 tI^t*©^^T''ff -> fc 0 
BP*.. IS (4) ©BtfJ<t:£$l (14.6 g. 38.9 mmol)£THF (140 mDig&'K IN 
igp» (100 ml) tSlIU lftfk^ttm'*ttfefflT*A7 7X*12.0 g»fco 
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(6) (5- ^>^;l/t*i/»^fi^7;;-2- yf*;U-6- **7-1.6- ytK 

D-i- t 4 >; i ^x;u) fta©££»*#*<W2 iHttkoaarciTofc. bps, xg 

(5) ©BWfk^ttl (±£KfcTf#£ftfctt£l«tt. 12.0 g) *2-/*)\,-2- 7 
p^V-;U (250 ml) Xtf7k (110 ml) Ofg^mm^, 2-/?fr-2- 7*-r> (41 
ml. 0.39 mol) Rtf'J >K-7k?fc:>- h 'J OAZl*fdtt (42.5 g. 272 mmol) 
T\ S^^K-f h 'J OA C85X £*T. 30.2 g. 284 mmol) iftlU SBffcaei 

'H-NMR (500 MHz. DMSO-d.) 6 12.8 (brs. 1H). 8.73 (s. 1H). 8.23 (s. 1H). 

7.43-7.35 (m. 4H). 7.33 (t. J = 7. 1 Hz. 1H). 5.15 (s. 2H), 4.78 (s. 2H). 
2.41 (s. 3H) 

IR (KBr) 3600-2200. 1710. 1650. 1605. 1520 cm 
#^0>J12 

[5- 'lyitJUjt + i/ijJltf-JlT i y-6- **7-2-(o-h ;tO-l, 6-S> t Ko-l- 

(1) o-h^T* K (13.5 g. 0.100 m\)<DiS9va j fy (150 ml) SttKx 
h77;btD!|; , 7tth l Jxf/bt*Vi , 7Afi!)^i'DD/^>jgft (1.0 M. 106 
ml. 0.106 mol)£jD*.fcflK £fiT'14l*IHHK#Lfc 0 «ETT2/3 C^ony 
^>^*U »tSai*i--r;U (400 ml) £JJ0/L, tK^T3 B$Piflft# L^ 0 ffr 
ajttfcfltWU x-f-;UTftt\ X£TTfc*3-ti\ xf-A-2-/ f-zl'OX-r * 
f-htKof h77^to«Hl/- K£&fe®f*£:LT21.7 g (86$0?#/.io 

(2) II ( 1 ) ©atfHfc£%) (6.25 g, 24.9 mmol)©x 9 J -)U (30 ml)$tt 
i:*;i^;-AT;> (1.80 ml. 29.8 mmol) £$TL/cgL £fi-C15B*|B!« 
#L/c e x*y-;U£&ETT'S£U »£tt*:B«tti£ IN 7Xtfc{fc-*- HJ ox. 
7kf§ij£ (150 ml) dtJDiU ?an;twUi*Tf*ttSLfco f&tti&£&7kfift®-7 '> 
t7ATfc«U «ETT*I*«*U N-C2- t Ko + ^xf ;l)-2->f 

(3) xf-;H-(2- t Ko + J/xf A)-2-(o- M AO £ »J $ S>>-6(1H)- 
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-5- U-h©*J*tt**«2 kFimolj&Tft^tio BP£, Ii (2) 

©Bttffr&tt (±B5E£rC»£nfcfi£tftt. 5.31 g) £x*y-/U (14 ml)® 
^xf;bx H + ^yf- 1/>70^- h (6.0 ml. 30 mmol) § 

(4) Ii (3) ©itfJffc^ (4.13 g. 13.7 mmol)&tf2. 6-;U^ > (2.3 ml. 
20 mmol)©^?°oy (50 oD^ffiC tert-y^/t^y 'J ;l/ h 'J 7 U 
- h (4.0 ml, 17 nol)£«D*.* ££^8 *mff#lfc. £fc**£l N £B* (15 
0 ml) KfiUx.. *an*;l,A-CttHJLfco Hlffl»£i&ft*tt*** HJ -t> A7|c8 
jft (150 ml) &tf«&ft&E*-C8fc#Lfc'iaL ^Utt^r^i/^^TttiftU, $ 

**iO c«k0£*i»RU x*;n-[2-(tert- rf*h ! J* U AO 
x^;i/]-2-(o- h'JrtO £U * :>>-6(lH)- *>-5- hfcfcfeB 
f*fc UT5.70 g (100%) »fco 

(5) l-[2-(tert- 7*^A> ^ y M ;tO jJ-*i/x*;H-2-(o- HJXO f'J 
5 i^>-6ClH>- *>-5- *7^#>»©£fi!tl*##0J3 4:ffi«©2fftTtTofco BP 
*u IS (4) ©§6<Hl:£ftl (11.3 g. 27.1 mmol)^f'J^> (55 nDiSffi^T- 
stfffc'Jf-*/* (11.6 g. 86.7 mmol)tKG3t*\ BtfHfc£«&£ftfe@(* t LT 
7.21 g (68X)»fco 

(6) i-(tert-rf-;u^y^^^'J^) **i/-2-[5-^>^/l***>*^#-;U 
7 !;-6- t*V-2-(o-h'j^)-l,6-ytKo-l- f'J;^;H x*>©£l£ 
li##W2 tW«©*ftW->fc. BPt>> IS (5) ©lttfc**K6.86 g. 17. 
7mmol) ^1.4-^^^-9- > (70 ml)»tt+, HJxf-;UT*:/ (4.9 ml. 35 mmo 
1)#&7\ ^7i-^t^t«'J^7^F<4.8iDl, 21 mmol) ££K 
Kyi?j\,~rj\,zi-)\, (2.7 ml. 26 mmol) BWrb^ttfO 

3 -;U©ft£1ft£8Mitfe©*-l''l'fc 1^5.66 8 (44X)f#fco 

(7) Ii (6) ©BtfHb£1fc) ('<>^A/T;U=i-^t©il < &tt. 5.66 g. 7.86 
mmol) ©THF (40 ml) i§«i:fh7^^7>^A7;bt'J K©THF fcifc ( 
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1.0M. 10 ml. 10 mrool) £tJD;u ^ST5 HrlMltfLrtio 5cS?fc£7k (150 ml) 

^*->^AT«:*U iETtfitfifl/:. #£ftfcRat£->'J ***;i;&5A2o 
7^'77^- (50:50 BtB*x^- K <fc 0 ftftlffifi U 2- [5- ^> 

y;l,**^7?n>#x;U7 $ y-6- **V-2-(o- h »J ;U)-1.6-^b Kd-1- £ <J * 
x^y-;U**EfeOT*^7T^tUT2.95 g (09X)»/io 

(8) IS (7) ©IWfk^tt (2.83 g. 7.46 mo 1)2: h 'Jxf;i/T 5 > (3.1 
ml. 22 bioDO^Jod^ (25 ml)£&K*#T. =»{fcttlfr- fcf'JS^fg 
ft (3.56 g. 22.4 mmoDODMSO (25 ml)£j££fi[J;iU 0 °CT'4 ftfflfittfLfco 5 
ffiill*#»Ufcl&*n*ifi* (100 ml) Htm*., fH»x*;i,Tf*tti Lfco 

0.5 N £tt (100 ml) RCJWD*tt*TifcfrLfcflU ^BliTy^i/^/,^ 
&ETT&*feU [5- <>^mi/*^^7;;-6- V-2-(o- h 
»J ;U)-1.6-y t Kd-1- b*Ui^x;H T-tr h 7/l/r t K*ISfeCD7t;l/7 y * 
tUT2.72 g (97X)»^o 

(9) [5- K>^7li-+->*^sK— 5 y-6- * + V-2-(o- h 'J AO-1.6->»t 
Kd-1- f'J fta©££l*##0fl2 tl3"«©2ffe"CfT-9*:o BP*.. X 
g (8) ©iW{fcaiSK2.60 g. 6.89 mmol) £2-> f-/l/-2- 7o'V-;U (45 m 
l)&t/7j< (20 ml)©ifl£S& f K 2-y^;i-2- ^f-> (7.3 ml. 69 mmoD&tf'J 
>BtH7K^^ h 'J A-jM&tt (7.52 g. 48.2 mmol)#£T, E£*B*"J- h 'J ^ 

(8556 5.35 g. 50.3 mol) tilU Se<fc£&£ft&£.SI <h LT2. 43 

g (90*) »fco 
mp 191-193*0 

'H-NMR (500 MHz. DMSO-d.) 5 13.2 (brs. 1H). 9.00 (s. 1H). 8.48 (s. 1H). 
7.47-7.29 (m. 8H). 7.26 (d. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 4.55 (d. J = 
17.2 Hz. 1H). 4.20 (d. J = 17.2 Hz. 1H). 2.15 (s. 3H) 
IR (KBr) 3600-2200. 1730. 1655. 1605. 1515 cm *' 
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[5- ^>^t*i/*A#iA7;;-2-(4-?D07*i^H-t*V-l,6- *J 

( l ) jL?Jl>4-9aaKyX<< if-hb Fo^o'J K©£fi!c(*#%<W2 £rl5ll§ 
<Dl5&-e'fTitz 0 EP*>. p-? od'O'/x h "J to (25. 6 g. 0.186 moD^-x^y 
(250 ml) ails**tML> BM<k£^£&fel£.F B £ LT36. 8 g 

(90O mtz 0 

(2) 4-?dd-N-(2,2-^i h*->x^;l<) ^ >XT i i> >©£6fc(i##ffl2 t 
R«0^i*Ttfo/io BP^> IS (1) ©gfi<Jfk^%I (35.6 g. 0.162 mol)£x 
9 J -to (120 ml) 7;;7th7;bft Y *J 3.? )VT M 9 - to (26 m 
I. 0.18 mol) Utoil4ifo1blSts&1ktL*4 gf#^° 

(3) x^;l2-(4- ?dd7x-^)-1-(2,2- -Jx^i/xfA) f 'J ^>-6 
(1H)- *y-S- h©^fi!cli#^J2 tl^t^O^^Tff ofco BPtu 
IS (2) ©§fi*)ft:£& (±Efi«T»*nfcfi£«tt. 48.3 g) £x*y-/U 
(70 ml) &ft*K i^xf;l/X^^yf L/>7D^-h (36 ml. 0.18 mol)tJ5 

(4) 2-(4- ?od7ix/1)-1-(2,2- ^x^^xf;l) h* 'J ^ V >-6(lH)- 
*>-5- *;i+:>tt©^dtli#^I3 irKliO^pfcTfTofco W^, IS (3) 
©BW(k^«& (45.7 g. 116 mmol) £h''J^> (165 ml) 3 ^ f fc 'J ?■ *5 
A (37.2 g. 278 mmol) i:K § W<fc£tt£«E«fe*Sft t tT33. 0 g (78 
%>»*:. 

(5) (5- ^yyto-t*i;1ito#z-toT I y-H4^D0 7ix;iH-t + v-l, 
6-i^t Ka-l- f'J ; ^x;l/) T-tr hT;t/-ft: K*^xf;l7-t - 

^#J2 irl5j«l©^^T^f -»fc„ IS (4) ©Bftft£$ (32.2 g. 87.8 m 

mol)£l. 4-^**1}-:/ (260 ml) HJx?-AT = > (24.5 ml. 176 mmo 

l)#£T^ i?7ix;^>X^'J ^T>> K (21.5 ml. 95.9 rarool) t£l££-tt\ $ 
•=>{l^>^;UT^33-;U (12 ml. 0.16 mol) SWffc£%)i: / <> 2>;U 
T;m-^©R'fr«|*^aiItt:fcUT39.8 g (85X)»fco 
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(6) [5- is totf—toT i y-H^^oo^i-^H-ttv-i. 
6-v>k Kn-l- e>j i S>x/|,] T-tr h7;l/fb K®£j£(*##ffl2 tl5j&CD;£& 
Tff-^ 0 BP5. Ii (5) (^>^;UT;l/D-;l,i:0^%l. 38. 
7g. 73.9 mmol)£THF (250 mOte***, 1NEK (190 ml) t&SU gffHfc^ 
£#t;iE£ ! &)£*&felI!fci:bT36.8 gf#^ 0 

(7) [5- J\,#-)IT i no? x-;l/)-6-^+ V-l. 
Ko-l- f'J i BttB0£fiSl*#^0J2 t!5jfll©;££T'fT o BP 

11(6) OiW<b^fft (±ERCST»^n/£fi4«tt. 36.8 g) £2-y^ 
;l-2- 7a^V-/U (460 ml) SC/tK (190 ml) ©iH£igi£*> 2-/^)1-2- 7' 
■x> (78 ml. 0.74 mol)RO''J yffiJ-TK^-f h »J OA-7Kl0% (84.2 g. 540 mm 
ol) f?£T\ MJ t7A (80* £#. 58.5 g. 517 mmol) tftlU ^ 

mp 220-224'C 

'H-NMR (500 MHz, DMSO-d.) <5 13.29 (brs. 1H). 9.01 (s. 1H). 8.47 (s. 1H). 
7.60 (d. J = 8.5 Hz. 2H). 7.53 (d. J = 8.5 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 
2H). 7.39 (t. J = 7.1 Hz. 2H). 7.34 (t, J = 7. 1 Hz. 1H). 5.19 (s. 2H). 
4.53 (s. 2H) 

IR (KBr) 3320. 1725. 1665, 1610. 1515 cm" 1 
#%0>J14 

[5- s<y f Jiiir*i/iii\s-#-Ji>-r l y-2-(4-y ^^7x-;i/H-t+v-i,6- 

( l ) xf-;t/4-/ h + i/^>X>T ; t- h b Yupu 'J K0£j£(i##0fl2 fcK 
fcO^feTlf o/io BP£, TiVifU (25.6 g. 0.199 mol)£x*y-;t/ ( 
250 ml) fi{fc*3fcfc*L3U Bttffc£tt*«#fe*SfifcLT40.5 g (94 

(2) N-(2.2- 5>x h^^x^;l)-4-y h *i"<>*T S >©£fi£li#%ftl2 
tMSOHTifof:, BP*>. If (1) CDBffHt:^ (38.8 g. 0.180 mol)£ 
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(130 ml) I J T-tr h7;lfh K5>***T-b*-* (29 

ml. 0.20 moO fcEfcS*, Bttffc***«f*fca91:i--f ;U*60. 2 g?#/; 0 

(3) xf-;H-(2.2- ';xh + i/xf^)-2-(4- ^ ii?> 
-6(1H)- *>-5- U- h©£i*li#^#)2 t(5]^CD^STlTo/Co BP 
^ Ig (2) ©BffHb£0D (±Efil£"e»£ftfcfc£]5&tt. 60.2 g) £x*y 

(70 mDSftt^ i^xf/HF + ^/fb^D^-F (40.5 mi. 0.200 m 

(4) l-(2.2- !;iH->xfW-(4- > h + ^7*-;D £ 'J • ^>-6(lH)- 

*>-5- *;i-t:>a©£jacli##<W3 fcffitto^arcfT ofc 0 BP*>. H (3) 
©Bttft^® (33.0 g. 84.5mmol) *tfU^> (120 ml) te&'K a^fk'Jf-^ 
A (27.1 g. 202 mmol) fcKfc*** itt^tttfcfett* fc LT25. 1 g (82*) 

(5) [5- ^>';;^+^*^^;l/7;y-2-(4^ ^->7ix;l,)-B-t*V 
-1.6- S>tKo-l- f'J^^-^l T-b hT^ft K^if-^T-b^-^UO^BE 
li£^0»12 fcH»©^«feTfro/:, BPS. IS ( 4 ) ©BtfJffc£ftK24. 6 g. 67. 
9 mmol) £1.4-^**"9-> (200 ml) JSfc*. HJxf-;UTS> (19 ml. 0.14 
mol)#£T> •^7x-;l"tX^ l J^7^K (16.8 ml. 74.9 mmol) fcfiESS-fr, 
S<9i:'<>yn;l3-A (9.1 ml. 88 mmoOtSU?*^ BA*Jffc£%l£ftfe£ 
fit LT18.8 g (59%)»fco 

(6) [5- '<>y;i/**>'*^sH-;uT x y-2-(4-y h*->7 xx;u)-6-**v 
-1.6- ytKo-l- T-tr F7;lfb K©£fi5cl*##0J2 tlslft© 
tffcTffofc. BP^. Ig(5) ©Btt<fc£& (18.1 g. 38.7 mmol)£THF (130 
ml) INiMfi* (100 ml) tftlU Bttffc£to**frfi£tt£fcfeBt*i: 

LT16.5 g?#/w« 

(7) [5- '<>iSJl't*i/i3Jltf-kT I J-2<\-* h + ->7xx;l)-6-t+V 

-1.6- ytKa-i- try as-M m©£j*i*##M2 tmmoyj&Trr^tzo 

BP£. II (6) ©BWffc£« (±fe5C?T1#^n^ffi^fiX^. 16.5 g) £2-/ 
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f-;U-2- yo^y-;K240 mO&tf* (100 ml) om&®m*. 2-/^^-2- 7 
x> (41 ml. 0.39 boORC^ MJ*^-*** (44 - 1 «• 283 mm 

ol) #£T> C85% 28.8 g. 271 mmol) tttiU ^ 

mp 195-200'C 

1 H-NMR (500 MHz. DMSO-d.) 5 13.2 (brs. 110. 8.93 (s. 1H). 8.44 (s. 1H). 
7.47-7.42 (m. 4H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 
7.07 (d, J = 8.8 Hz. 2H). 5.19 (s. 2H). 4.54 (s. 2H). 3.82 (s. 3H) 
IR (KBr) 3300. 1725. 1660. 1600 cnf > 

[5- i?;l/t+^* ^^-/I'T ; y -2-(4-- h d 7 x-;l.)-6-t* 7-1, 6- f J 

( l ) x*;U4-x ha^i/X-f ;f-htFa?DiJ K©£fi£li#%fll2 tl^Ut 
©#j£T*Tofc 0 BP^, 4--ho'0*/ih U ^ (26.5 g. 0.179 mol)£x*y 
(250 ml) *<b7jc* fc j&S U lW{fc*tt**fi.*&rt LT35/7 g 

(86 X)?#fc 0 

(2) N-(2.2- h + ^if;lH-- hoOXT ^ v?>©£fi£li#^flW2 i: 
ffifcO^ftTfTofio Ii(l) ©BWffc^tt (34.7 g. 0.150 mol)£i 
Z J-)l (120. ml) 7 = yr-fc FT/bft K^xf-^T-fe*-^ (24 m 
1. 0.17 noDfcfil&S*, B»ffc*tt**tf**ftH**42.4 

(3) x*;H-(2.2- s;x^S/if;l/)-2-(4-ihn7ii^ f');^>-6 
(1H)- *>-5- h©£lfcl*Mffl2 t(e5«lO^^T'^f-o/co BP^, 
ig ( 2 ) ©B«{fc£tt> (iESlET'ft^nfca^ffifti. 42.4 g) £x*y-;u 
(65 ml) Jgitt*f\ ^xf^xh*i/yfI/>vo*-h (34 ml. 0. 17mol)i:S 

BWfk^«*K*tfefefit UT49.0 g?#/co 

(4) 1-C2. 2- i?xh + i/xf;0-2-(4- -l>D7xx;l) fcTU * >>>-6(lH)- 
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Oittfrfrtt (48.1 g. 0.119 mol)£e»;v>> (160 ml) S^fk'Jf-^ 
U (38.1 g. 0.285 mol)i5fc<*^ g Wft^^fe^ t LT26. 7 g (59 S) 

(5) [5- ^>^;u^ + i/73;U^-;UT = y-2-(4--ha7x^;U)-6-^+7-l. 

%ffl2 fcW«|0**Tff-a/:. BPS, Xg (4) OBWffcatt (26.2 g. 69.4 n 
■ol)*1.4-^***> (220 ml)fcft<K h'JifATSV (19 ml. 0.14 nol) 
^^j, y7x-^ihX*'JA7yK (17.9 ml. 79. 8 mmol) fcfi 
{r^>^;l/T;l=3-^ CIO. 5 nl. 0.101 mol) tKfcZlt. B 6*Hk If fe 

£„ i l£LT24.5 g (73 X) f#fc 0 

(6) [5- ^>v?;l/t + ^*^.t'^l'7i;-2-(4--hD7x-;l/)-6-t*V-l. 

6-ytKo-l- h*'J Ttr h7;i/ft KO^fiJc(i#^J2 £|B}lia>;£j£ 

Tffo/Co BP*>. Ii (5) ©BWfb^tt (24.0 g. 49.7 mmol)£THF (185 ml) 
lNttflft (140 ml) £«9U B Wfk^tt***fe*fc* t LT20. 4 g (10 
0 X)»fc„ 

(7) [5- K^^^^^^^^^-^T * y-2-(4--fD7x-/l')-6-t + V-l, 
6 -v?t Fo-i- try ft8©£fi£l*#^W2 t|a)<icD^j*T^To/Ce BP 
*>, XS (6) ©BtfHfc^ (20.2 g. 49.5 mmol)£2-y 

(310 ml)RC/7jc (130 ml) Ol^il', 2-yf-^-2- (52 ml. 0.49 mo 

D&tf'J h U *fDUl (56.4 g. 362 mmol) #£T> &i£3t8* 

•7-hy^Xs (8535 36.9 g. 347 mmol) i:#L3U mmit&®&U&&FB t 
LT20. 3 g (97 %) ftfco 
mp 240-243'C 

'H-NMR (500 MHz. DMSO-d.) 6 13.3 (brs. 1H). 9.10 (s. 1H). 8.51 (s. 1H). 
8.37 (d. J = 8.8 Hz. 2H). 7.79 (d. J = 8.8 Hz. 2H). 7.45 (d, J = 7. 1 Hz. 
2H). 7.40 (t. J * 7.1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 
4.53 (s. 2H) 
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IR (KBr) 3650-2800. 1720, 1670, 1610. 1530. 1505 cm 
#%0J16 

[5- Ky>J)l**y*>l#=->l<T I y-2-(3.5-^- ho7x^H-t*v-l,6- 

( l ) hcOX-f if-htF'D^aiJ K©£jfc(*#*rW2 t 

^«©^FteTff-9^o HP-B» 3.5-^- ho^>7- h 'J ;U (25. 2 g. 0.130 mol) 
£x*y-/U (250 ml) 8tt»K £{fc**fc«L3U i8*j<fc£ttl*&»fe*SB H B t 
LT34.5 g (96 X) ?#fc 0 

(2) N-(2,2- i?ih + i/xf^)-3.5-^i ha^>X7; >©£lj!cl±#%#J 
2 tPIti©^Tffo/Co BP^, XS (1) ©Bfl*Kfc£tt (34.4 g. 0.125 mol) 
£x*y-A> (130 ml) 7;;7th7;lft K>>if-^7-tr*-M2 
4 ml. 0.17 mol) fcEflSS-fc, BWft^«**t"'*»e.B(»*46. 8 g»fc 0 

(3) xf-;H-(2.2- i^ih + J/ifA)-2-(3.5- ^-^7i-;l) f'J;^ 
>-6(lH)- *>-5- h©£JStt##ffil2 fcH«©#flrCfr-3fco 
BP^, II (2) OiWfk-frtt (±E5lST»t»n/wfi^J«tt. 46.8 g) £x* 

(65 nDSfc^ i^xf Axh*>yf l/>7D^-h (34 ml. 0.17 mo 
l)i£j££i*\ ifi*)<b^^«:»ffe^B B B ttT37.3 g»fc„ 

(4) 1-C2.2- yx h + i/if-^)-2-(3.5- i>xba7*x;U) hf 'J * S> >-6(l 
H)- *>-5- *^#>BfcO**l*##«3 fcHiOJtt'Cff-jfc. Xg ( 
3) ©Bfl<J<fc'&tt (36.7 g. 81.5 mmol)£ t' »J > (120 ml) 3»7ffcU 

U (26.2 g. 0.196 mol)t gftrt^tt^Wfefcil t LT22. 6 g ( 

66 %) m^o 

(5) [5- * t * •>* A^x;l7 ; ; -2-(3. 5- y x h a 7 i x A)-6-t * 
7-1.6- ytKo-1- £',U^xwH r-tr bT^rt K^xf-;l/T-b^-;U©^ 
J*I*#%W2 fcffl»©2f8refT->fc 0 BP*>, XS (4) ©BW<fc£ttl (22.2 g. 
52.6 nmol)*1.4-^^**> (200 ml) J&tt«K h U x^^T i >(14. 5 ml. 0. 
104 moDffttT, ^7xx;bt>Xt> l J/l'7y K (14.2 ml. 63.3 mnol) £££££ 
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i&i:'<>^r*3-il' (8.2 ml. 79 mmoDfcS&S^ Btoit&tilt^ 

(6) [5- s<>iS>}s**'yt! >l>tf~JlT i y-2-(3.5-i>- hD7x-/l/)-6-t* 
y-1.6- f'Mv*-^] T-b hT/W-f t K©£$I*#^#J2 tl^^i 
O^Stffofc, Wfc, Ii (5) 0Bft<fc£& ("OS^T 

tt. 5.37 g. 8.86 Mol)*THF (110 ml)fc>£<K 2N£B* (80 nl)fc«L3U BW 

(7) [5- ^>^/l/t+->*/l"t-^7 J ;-2-(3,5-^- Fa7i-^)-6-t + 
V-1.6- yth'o-1- f'Ji^-^l St&©£f£l*#^0J2 tl^fiO^&TfTo 
/c 0 BP£, II ( 6 ) CDBftffc^ (±IS5i£Tf#£nfcffi£6!c#D. 5.55 g) £ 
2-y^^-2- 7as<;-Jl (60 mD&tf* (25 ml)<D&££«£'K 2-yf-A/-2- 
^f> (9.4 ml. 89 nol) RtfU >BZ1**^ h 'J ^A-*»ttl(9. 68 g. 62.0 
mmol) #feT\ fflft*»-*-MJ^A (85* £*r. 6.88 g. 64.7 nunol) fc&S U 
m&it&til t ^x-T^KDiS^fciSfelif* t l^T3. 94 gff^o 

'H-NMR (500 MHz. DMSO-d.) <5 13.5 (brs. 1H). 9.17 (s. 1H). 8.95 (t. J = 
2.1 Hz. 1H). 8.74 (d. J = 2.1 Hz. 2H). 8.55 (s. 1H). 7.45 (d. J - 7. 1 Hz. 
2H). 7.40 (t. J - 7.1 Hz. 2H). 7.34 (t. J • 7. 1 Hz. 1H). 5.21 (s. 2H). 
4.59 (s. 2H) 

IR (KBr) 3320. 3070. 1715. 1660. 1505 cm" 1 

[5- Ky'JJlt + i/lJfrtf-frT i y-6- 3t-*y-2-(3-fcfy i?*)-\.B-i>t Ko 
-1- b*'J i ! J-Jl) RttCD^tt 

(1) ?oa*;Ui* (100 ml) irx^y-^ (200 ml) (DM^Wz^T. &<t 
T-fe^/l/ (190 ml. 2.67 mol) £l NfHI^»tTWTLfco 0 °CT30#|BJ## 
3-^7; b*'J (25.5 g. 245 mmol) <D?ao*;L/A (300 ml) &J££1. 
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?oU h^m^m^t LT50.5 g (92%)#fc 0 

(2) If (1) ©BWffc^ (50.0 g, 0.224 moDOi * J - tl (200 ml) £ 
&K*ftT\ 7; ;7th7;bft K-^if^Tt^-^ (37 ml. 0.25 moDi 
h i;x^;UT ^ > (35 ml. 0.25 mo 1)£J|D £i&T5 BfrHtttfLfco 
y-;b^ETtSiU, |#£ftfc«t8to£iN7K8Kfc^hU^A7k®ra(600 ml) 
Kim*.* ^ooWTilllL/s. im^frK^rt^^AT^fllU X 

St>*fe*-Ot'«-55.0 g?#/c 0 

(3) xf;H-(2.2- v*ih + ->xf;l)-2-(3- f'JS^U) f >J = >-6(lH)- 
*>-5- h0^fiScli##flflJ2 tra«©^ttTlf ofco BP*>, Ii 

(2) ©Bfi*Kfc£«& (±£fiEET»£ftfcfi£Jfctt. 55.0 g) J-)\, (10 

0 ml) ^xf;lxh + ^^fl/>7ot-h (51 ml. 0. 25 mol) 

(4) l-(2.2- ^xt> + i/xf;l/)-2-(3- f'J^^U) t* 'J $ V >-6(lH)- t>-b- 

* >itfy&<D£mi&%m3 tmmvjjmT'ft^fco bp^, i§ (3) ©awft 

£<ftl(50.2g. 139 mmol)££»J S> X200 ■Dtfift'K 3 «Wb (43.1 g. 

322 mmol) § Wffc£»£*»feBttfc LT33. 0 g (665G)f#/c 0 

(5) 15- ^>i?;U:**S/;&fl'#-*7$ V-6- 7-2-(3- £ 'J S>;U)-1. 6-^ 

2 iHttO^Tft^/co Xg (4) ©iWffc£tt (32.5 g. 97.5 nmol) 

£1.4-^**1*- > (250 ml) h'Jxf;i.7;> (27 ml. 0. 19 moDfFft 

T> ^7ix;^7t»'J/l/7^K (26 ml. 0. 12 raol) fcKl&S-fr, $ £ C > S> 
JlTJl-D-Jl (15 ml, 0.14 mol)£5££-tf\ BtfHfc i: LT30. 8 

g (725D l#/Co 

(6) (5- '<>^;1>**->*>1'#-;1'7 $ y-6- **7-2-(3-t: 'J >>;l/)-1.6-^ 

o/io BP^, XS (5) ©BWffc^tt (29.9 g. 68.2 mmoD^-THF (250 ml)&& 
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imWt (180 ml) fcMU §mfc£to££t/tSeL!if*£25.4 g»fc. 

(7) [5- ^>^;tt+^^^l/T;y-6- V-2-C3- £ 'J 6- ^ 

t Ko-i- tr«; s s>x;n ftKO'&*ii# ; tW2 tH*©^rft"c?T-D/co 

X8 (6> ©IWfk^tt (±EKfcW£ftfctt£lStt. 25.4 g) *2-/f-*-2- 

7n/<y-;l/ (430 ml) (180 ml) 2-yf"^-2- ( 

72 ml. 0.68 noDRtf U h 'J ^ (74.5 g. 478 romol) ff 

ST, SttM^ b 'J (85% **. 53.0 g. 498 mmol) fc»IU 

mp 189- 190*0 

1 H-NMR (500 MHz, DMSO-d,) 6 13.3 (brs. 1H). 9.06 (s. 1H). 8.74 (dd. J = 
4.9. 1.6 Hz. 1H). 8.70 (d. J = 1.8 Hz. 1H). 8.50 (s. 1H). 7.94 On. 1H). 
7.56 (dd. J - 7.9. 4.9 Hz. 1H). 7.45 (d. J = 7. 1 Hz. 2H). 7.40 (t. J = 
7.1 Hz. 2H). 7.34 (t. J - 7. 1 Hz. 1H). 5.20 (s. 2H). 4.57 (s. 2H) 
IR (KBr) 3380. 1720. 1660. 1600. 1510 cm -1 
$##118 

[5- ^>i?;lt + i/*^^7;;-6- ^+V-2-(4-hT'J 6-S> t Ko 

-1- tTU ~ ^— ;H 

( 1 ) 4->T y f U ^> (23.9 g. 0.230 mol)©^ 9 J-h (200 ml) fefar^ 
hWl^/hirisVto/fJ-bfeffi. (5.0M. 5.0 ml. 25 mmol) £JjD*./.:f£. 
*£i&T7 ^ra«#t/io B^Bfc (1.5 ml. 26 nunoOfctTOX-SEfc^lh 
T, T ^ y T-tr h?;i/f b KSJxf-^T-tr*-^ (38 ml. 0.26 nol)*tlB*.* ^ 
fflT14l«tf#L*:. i *y-*£&ETT'®£U »t»tl^»f»«*0.5N*» 
{t-J-KU ^ (500 ml) Kfinx., ^DDsh;UA"et*ajUfc« WlHJifcfcfcTlc 
«a^y*^^/.T««U, BETTJMIMU N-C2.2- i^xh + i/x^^)- 
4-f'J ^>££t/f8S&®t*£80.6 gf#/c 0 

(2) x^;H-(2.2- ^xh + i/if;D-2-(4- £'JiW-t:'J ^>-6(lH)- 
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(1) <D3Mt£<fa (±i££fcT?#£ft*:&£fi!tfai. 80.6 g) &J-9;-Jl (10 
0 ml) J^J l K p f 3 > ^xf ;ixh^^/f l/>7D*-b (52 ml. 0. 26 mol) tjxCE 

(3) 1-C2.2- -)xh*i/if;l/)-2-(4- t"«; i^^)-tf' J ^ >?>-6ClH)- *>-5- 

*;i/sH>Bi©^ifiii#*«3 tnmoyjmvn^tzo bp^ i§ (2) ©gwit 

itm (56.7 g. 179 mmol) £f'J^>(220 mOtete*. aOffc'J^OA (57.5 g. 
430 mmol) tffffiS*, B «fk****#Hfett* t LT32. 1 g (54X)f#fc. 

(4) [5- ^>^/l/t+^»/^-^7;/-6- 3j-*7-2-(4-£'J S>^>-1.6-£> 
t Kd-i- \t 'J ^ T-b h7;l/fh K^if^Tir^-JUO^fiSitttMNM 
2 ir[5lt£<D;&i£TfT o/; 0 BP*>, IS ( 3 ) ©gftffc^ (30.8 g. 92.4 mmol) 
£1.4-^**1f> (230 ml) *K h'JxfA7;> (26 ml. 0. 19 mol)#3ET. 
^7i-^t'X* U )l T K (24 ml . 0. 11 mol) t£fi>2-t!\ Z ttly i> H~7 

(14 ml. 0.14 mol)t5C&£-t*\ BW<k^tt**Rftttft t UT28. 4 g ( 

7035)»^o 

(5) [5- 'OS>;l**5/*;U#-^T$ y-6- V-2-(4-f'J ^;U)-1. 6-'^ 
t H'n-1- f>; * ^-;H T-t F7ift K©£j£li#%ffl2 tPJUiO^&T'fT 
-,fc„ BP*> % II (4) ©attft^tt (27.7 g. 63.2 mmol)£THF (250 mOStt 
<K 1N&P& (180 ml) t&SU Bttft£1*£St;*e.@&£24.7 gftfco 

(6) [5- ^>^^t*->*^i^T;;-6- *+V-2-(4-fcT , J ^/U)-1.6-y 
tKa-l- e»J5^-;U] St&©£fi!cl*#%flJ2 fcffi»©££Wo BP*>> 

ii (5) ©awffc£ftj (±esiE"e»&ttfcfi£i8iti. 24.7 g) £2-/^-2- 

7*o/NV-;t/ (400 ml) &tf7K (170 ml) ©i££Jg& f K 2-yf-*-2- 7r-> ( 
67 ml. 0.63 moD&tfU h 'J ^ Ar.7jc?Qtfc) (69.0 g. 442 mmol) U 

3E&*»-i- h 'J t>A (85* 49.1 g. 461 mmol) iriSU ^SI<t£ 

^^fe^B H ei:LT21.7 g»fc. 
mp 216-219'C 

'H-NMR (500 MHz. DMSO-d.) 5 13.3 (brs. 1H). 9.09 (s. 1H). 8.76 (d. J = 
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6.0 Hz. 2H). 8.50 (s. 1H). 7.51 (d. J = 6.0 Hz. 2H). 7.45 (d. J = 7. 1 Hz. 
2H). 7.40 (t. J - 7.1 Hz. 2H). 7.34 (t. J - 7. 1 Hz. 1H). 5.20 (s. 2H). 
4.55 (s. 2H) 

IR (KBr) 3370. 3260. 1725. 1665. 1595. 1525 cnf ' 

[5- >J J-*- t*V-2-(2-f-i-^)-1.6-y t Ko 

-1- £'J $ *J-h) mWHD&fc 

( 1) if;l'2-ft7i>*^t'+->'f ;f-hkFD?D'J K©-&tfl4*MN« 
2 t^«©^feTtTo/co BP^>> 2-ft7x>*;l/^h'J/l/ (25.2 g. 0.231 
■ol)*x*y-* (250 ml) ttfc**fc»IU BWffc*tt**fetefi 

t LT16.3 g (37 %) %tZo 

(2) N-C2.2- 5^x ^)-2-f t7 x W s ^ >©£fi5cli#^ 
0»J2 t^ao^ifeTtto^o BP*,. 11(1) ©Bttffc^tt (16.1 g. 84.0 mrao 
l)*x*y-;U (65 ml)#tt'K 7;;nh7AfkK-;iW-b^-* ( 
13.5 ml. 92.8 mmol) fcSlt**, HWfb^**^tf«e.aW*^ **30. 4 g?# 

fee 

(3) xf-;H-(2.2- ^x^i/if;l)-H2- f-xx;U) fcT'J *2>>-6UH)- 
*>-5- *;U#*->U- h©£fi£li##ffil2 tl^8©73j£T'fTo/i 0 BP£> II 

(2) ©BWfb^tt (±IBRl6T»^nfcfittt«. 30.4 g) £x*y-;K40 
ml) J&Jll'K ^xf;lxh^i/>f U>vo*-h (19 ml. 94 mmol) t5Cfc£ 

(4) 1-C2. 2- ^xh^^xf;l)-2-(2- f-xx;U) f'J ii?>-6(lH)- *>-5- 
**#>*©*l*l*#%«8 tPl«l©73^Tffo/co IB (3) ©Bftffc 
£tt (17.7 g. 48.3 mmol)££'J S>> (65 ml)8«»K a * <b »J f- (15.5 g. 
116 mmol) tgtt**, B6<J{k^«r^Se.feB B B tbT12.2 g (75 X) 

(5) [5- ^>y/ltt->*At'x;l7;/-6- t + V-2-(2-f xx;l-)-l,6-^ 
h Ko-i- £'J S i^x;l/] T-b FT/I/ft H '^xf;b7t * -;i/©£fi5c{*#^fli 
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2 tm&Wfi&rft^tio HP*n IS (4) 0B6U<b£& (11.7 g. 34.6 mmol) 
(100 ml) F'Jif;l7;> (9.5 ml. 68 mmol)??£ 

7\ •;7i-;i/*X*iJ/l'7^ K (8.5 ml. 38 mmol) it, ^C'Oy 
;iy;m-;l, (4.5 ml. 43 mmol) gtfJ<fc£$lt / <> s>;UT/m -Jl 

(DM&Va&mn&tJ ^£ LT13.9 g (83 56) 

(6) [5- ^>-;U+i/*AiH-*7i;-6- V-2-(2-f-i— 6-^ 
tKo-1- b*'J^-/H T-t hT/l/xt K©£fifcli#%#J2 iffiti^&TlT 
oAio BP*,. Xg (5) ©BWffc£1il ('O^T^a-^fcOfi'&to. 13.7 g. 
28.3 mmol)£THF (100 mDJM'K 1NE® (75 mlUfcLSU Utoit&faZtt 
jS^^^^irfe^-r^t LT11.8 g?#/io 

(7) [5- ^>-;^t+^*Jit:-;i7;;-6- **y-2-(2-f-:r.-;i/)-i.6-^ 

Ii(6) OBWffc-frlt) (±E5[&T»£ttfcfi£lfcttl. H.8 g) ^2->^;U-2- 
^•d/nV-;U (175 ml) (75 ml )©&££&*> 2-*f-h-2- 7'f->(30 

ml. 0.28 mol) Rtf'J >KXtK^^- h 'J ^ /.~7KfD^l (32.2 g. 206 mmol) 
T\ ffiiM^Sf^- h 'J +>U (805K iTfr, 22.4 g. 198 mmol) t&SU 
iLT 10. 4 gf#/c 0 

mp 151-152'C 

•H-NMR (500 MHz. DMS0~d«) <5 13.44 (brs. 1H). 9.00 (s, 1H). 8.44 (s. 1H). 
7.85 (dd. J = 5.1. 1.0 Hz, 1H). 7.45-7.41 (m. 3H), 7.39 (t. J = 7. 1 Hz. 
2H). 7.34 (t. J = 7.1 Hz. 1H). 7.20 (dd. J = 5. 1. 3.8 Hz. 1H). 5.19 (s. 
2H). 4.86 (s. 2H) 

IR (KBr) 3600-2200. 1730. 1650. 1600. 1530. 1500 cm 

mmm 1 

2-(5- ^>^W^*^^'-;l7;y-6- **y-2- 7i-;H.6- i^tKo 
-1- b'«J * i>;i>)-N-(l- ^>y;u-3.3.3- h'J7;btD-2- t*V7"ot;l/) T 
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(1) (5- fsyjUr+i/Ufttf-frT i y-6- ^" + 7-2- 7s-H,6- 7 t 
Ko-1- tT »J i S^Se (##0i2 ©Mfls^tt. 8.57 g. 22.6 mmoDStf 

3.7:; -1,1,1- h'j7;l/to-4- 7'9J-Ji> (##0J1 ©SBffc 

£12). 5.91 g. 27.0 mmol)©DMF (75 ml) »ttCWSCI©ffi»fi (5.20 g. 27.2 m 
moOStfHOBT (6.10 g. 45.1 mmol )£*)&*.. ££T16B*IMtt Lfc 0 5£a*£0. 
5 N £fi* (500 ml) ftBx^Ttttfi Lfc„ »lUJtt£teft&l*7k*-*- h 

fthWtt^aittLT^^nfcKa^^u*^"^*^ a?ov hr? 7 -f - (83.17 

?DD*u-ft8if;l) K«kO#«tt«U 2-(5- ^7-7;i>:**->:fr^*'- 
/lT=y-6- **7-2- 7i-H,6- S^bKo-l- t* 'J S -7;l/)-N-(l- ^ 7 ^ 
^-3.3.3- HJ7;U*o-2- t Ko * i/7*n £;l/) T-tr* = K^^fe^alitLT 
11.4 g (87K)i#/c 0 
mp 198-202'C 

•H-NMR (500MHz. DMS0-d. ) 6 8.85 (s. 1H). 8.43 (s. 1H). 8.32 (d. J = 8. 
9 Hz. 1H). 7.08-7.54 (in. 15H). 6.70 (d. J = 7. 1 Hz. 1H). 5.19 (s. 2H). 
4.41 (d, J = 16.3 Hz. 1H). 4.25 (d. J = 16.3 Hz. 1H). 4.07 (m. 1H). 3.90 
On. 1H). 2.92 (dd. J = 14.1. 2.6 Hz. 1H). 2.75 (dd. J - 14.1. 10.4 Hz. 1 
H) 

IR (KBr) 3430. 3370. 3260. 3080. 1705. 1660, 1600. 1520 cm"' 
(2) _hf£t Ka + i/fk^tt (2.00 g. 3.44 mmol)Z>y i TfrXJl** •> K (DM 
SO) (15 ml) SC/h;l/X> (15 mOSttJC, WSCI©&8*fM (6.60 g. 34.4 mmol) 
? oofM (l.i ml. 13 mmoDfcflnx., ^iST2.5 *$T&WfrLt~o StKffi 
£1 N £fifc (150 ml) HflD*., ftKif-^ttHJLfc. »l.4S«*«a»K»7K*-7- h 

l*aift£©ffiLTf#£n/-glS£:> 'i lift? 4 - (83:17 

29 g (65%)?#/: 0 oatJ^- ^*-*7 (1 : 1)^ 5?¥fSili U 
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J£bb£858 mgfffco 
mp 186-1 88°C 

1 H-NMR (500MHz. DMSO-d, +D 2 0) <5 8.40 (s. 1H). 7.50 (t. J = 7. 3 Hz. 1H). 
7.44 (d. J = 7. 1 Hz. 2H). 7.30-7.42 (m. 7 H). 7.10-7.22 (in. 5H). 5.18 (s. 
2H). 4.21-4.43 On. 3H). 3.12 (dd. J = 14.1. 2.1 Hz. 1H). 2.60 (dd. J = 1 
4.1. 11.4 Hz. 1H) 

IR (KBr) 3280. 1725. 1650. 1600. 1515 cm" 
MS (CI. positive) m/z 579 (MH * ) 

2-(5- T^y-6- **7-2- 7x-H.6- ^tF'o-1- fcf 'J i >>;l)-N-(l- ^ 
>^;U-3.3.3- F'j7;l/ta-2- t+vyat'A) T-b9i K©£fi£ 

<0%®<t&® (734 mg. 1.27 mmoDOx* J -Jl (20 mOSC/THF (2 
0 ml) iS£8i£<:i N £K (0.2 ml) *tiuz.t& m%%m%.T\0% 'ty'JVi* 
(270 rag) Srftn*.. 7K^ffl^.T^ST6 B£ft8## L/c 0 Al^^- 
aSfk^«0^^^feie B B B t LT466 mg (83K)?#/c 0 tOfcBt>oo*U- ^ 

(3:l)^£WJSflU iSfefeB B B€:343 mgf#/c 0 
mp 208-21 TC 

J H-NMR (500MHz. DMSO-d. +D 2 0) S 7.45 (t. J = 7.3 Hz. 1H). 7.09-7.35 ( 
m. 10H). 4.18-4.36 On. 3H). 3.12 (dd. J = 14.1. 2.2 Hz. 1H). 2.61 (dd. J 
= 14.1. 11.5 Hz. 1H) 

IR (KBr) 3420. 3260. 3050. 1645. 1610. 1540. 1515 cm"' 

MS (CI. positive) m/z 445 (MH + ) 

HJ60J3 

2-[5- 1> i JJl**i/1})l>#—)l'7 ^ ;"2-(4-7Wo7iiA)-6-t*V-1.6- 
i?t Ko-1- bf'J i >^;H-N-(1- ^>-^^-3.3.3- HJ7>U*o-2- t + V^D 
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f ;U) i K©^fiE 

(1) 2-[5- ^>-;^t ; l i ->*^'f-^T;y-2-(4-7UD7i^/l/)-6-t ; l ; 
7-1.6- iStVa-l- £'J * S>;U]-N-(1- h'J7^to-2- t 

Kn^^o £;u) T-t* = K©^B5tliHWJ 1 t EUt©:fri£TfTo fc 0 BP*.. 
[5- ^>^;I/^-*^^7^^-^T = ;-2-(4-7^tD7x-/l)-6-t+7-I.6- 

t<Dm&®. 1.90 g. 4. 48 mmol)£DMF (15 ml) *K 3-T =7-1.1.1- h »J 7 ;U 
^■a-4- 7i-;l/-2- y'i^y-JV (#%ffll O^llffc^. 1.00 g. 4.56 mraol). 
WSCl©i£K£ (1.03 g. 5.37 mmol)&tfH0BT (1.21 g. 8.95 mmol) ir&S U g 
W<k^*iife^B B Bi:tT2.49 g (93X)?#/c 0 
mp 242-245'C 

1 H-NMR (500MHz. DMSO-d. ) 6 8.86 (s. 1H). 8.41 (s. 1H). 8.33 (d. J = 8. 
6 Hz, 1H). 7.42-7.46 (m. 4H). 7.39 (t. J = 7.6 Hz. 2H). 7.34 (t. J = 7.2 
Hz. 1H). 7.16-7.24 (m. 5H). 7.10 (d. J = 8.0 Hz. 2H). 6.71 (d. J = 6.7 H 
z. 1H). 5.18 (s. 2H). 4.43 (d. J = 16.6 Hz. 1H). 4.22 (d. J = 16.6 Hz. 1 
H). 4.07 On. 1H). 3.90 (i. 1H). 2.92 (dd. J = 14.2. 2.8 Hz. 1H). 2.72 (d 
d. J = 14.2. 10.4 Hz. 1H) 

IR (KBr) 3410. 3250. 1705. 1660. 1600. 1525 cm" 1 

(2) ±I£b Ka*Wfc£te (2.08 g. 3.48 nunol)£DMS0 (15 ml)RC/h^x> 
(15 ml)©ig£&&*T-WSCI©illlfcifc (6.67 g. 34.8 mmoDSC/^ ? a ag^ffi ( 

1.1 ml. 13 ramol) iffilU mm<tG®Zm&&& t LT1. 26 g (61K)?#^ 0 
mp 103-107"C 

'H-NMR (500MHz. DMS0-d 6 +D 2 0) 6 8.39 (s. 1H). 7.32-7.46 (m. 7H). 7.08 
-7.21 (m. 7H). 5.18 (s. 2H). 4.20-4.45 (m. 3H). 3.11 (dd. J = 14.1. 2.2 
Hz. 1H). 2.59 (dd. J = 14. 1. 11.5 Hz. 1H) 
IR (KBr) 3370. 1730. 1640. 1600. 1520 of 1 
MS (CI. positive) m/z 597 (MH * ) 
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2-(5- 7 ; ;-2-(4-7^tD7 i-^)-6-t+';-1.6- i^tKo-l- e»J-S>;Uj- 
N-(l- *<>i?)l-Z. 3. 3- h'J7^3j-n-2- t + V^ok'A) T-tr^ i KO^fiK 

H^2 t|l]1tcr>^j£T^^L/-:o BP*>. 0^ffift£1$> (705 mi. 1. 

18 mmol)Ox^y-;l (20 ml), THF (20 ml) Rtfl N (0.2 ml) 
«K 10% £8* (250 mg) #£T. **#B»TTSlt:*^ ^®ffc£ 

tt***feBllfcLT217 nig (40»1tfc. 
rap 133-135"C 

1 H-NMR (500MHz. DMSO-d, +D 2 0) 6 7.30 (dd. J = 8. 7. 5.5 Hz. 2H). 7.28 
(s. 1H). 7.13-7.22 (ra. 5H). 7.09 (t. J = 8.8 Hz. 2H). 4.35 (d. J = 16.4 
Hz. 1H). 4.20-4.28 (m. 2H). 3.11 (dd. J = 14. 1. 2. 4 Hz. 1H). 2.60 (dd. J 
■■ 14. 1. 11.5 Hz. 1H) 

[R (KBr) 3420. 3270. 1645. 1615. 1545. 1500 cm"' 
MS (CI. positive) ra/z 463 (MH * ) 

2-[5- '<y>Ji\,it*i/1jfr#—h'T i y-6- 7-2-(p- h 'J ;l/)-l. 6-i> k F'n 
-l- f»J «y;H-N-(l- Oi?)l-Z.Z.3- HJ 7 ;U * n -2- t+'^oe/b) r 

(1) 2-[5- O^Wi/^/l-t;-/!/?;;^- ^-+V-2-(p- h "J AO-l. 6-^ 
t Kn-1- f 'J ~ ^;U]-N-(1- i^U-3. 3. 3- h 'J ?)l*n-2- k Kn*->7* 
oW) T-t^* K®£«cl«»0fl I fcra*CD#fcTfTofc, BP*,, [5- 'OS* 
;U*+S/*/l/#i;UT i y-6- **7-2-(p- h »; A,)~\.6-i>t Ko-1- t'J;i^ 
-'H StS* (###14 (DMfcgft. 3.00 g. 7.63 mol)£DMF (25 ml) »k 3- 
7;M, 1. 1- h >j 7 x-;U-2- (#%flWl ©^®ffc£ 

% 1.76 g. 8.03 mmol). WSCI (1.76 g. 9.18 mmoDRtfHOBT (2.06 g. 

15.2 nunoDi&lIU Bto<t&®*te&%i , Bb LT4.23 g (93X)»fc 0 
mp 232-234'C 
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'H-NMR (500MHz. DMSO-d, ) 5 8. 82 (s. 1H). 8.41 (s. 1H). 8.33 (d. J = 8. 
6 Hz. 1H). 7.44 (d. J = 7.2 Hz. 2H). 7.39 (t. J = 7.2 Hz. 2H). 7.33 (t. 
J = 7.2 Hz. 1H). 7.26 (d. J = 8. 1 Hz. 2H). 7.17-7.24 (m. 5H). 7.11 (dd. 
J = 7.7. 2.2 Hz. 2H). 6.71 (d. J = 6.8 Hz. 1H). 5.18 (s. 2H). 4.43 (d. J 
= 16.4 Hz. 1H). 4.23 (d. J = 16.4 Hz. 1H). 4.09 (ra. 1H). 3.91 (m. 1H). 
2.93 (dd. J « 14.2. 2.8 Hz. 1H). 2.75 (dd. J = 14.2. 10.4 Hz. 1H). 2.37 
(s. 3H) 

IR (KBr) 3370. 3260. 1705. 1660. 1600. 1525. 1500 cm" 1 
(2) lEh Ka + 'Wfc'&tt (3.00 g. 5.05 mmol)£DMSO (25 mORtf h;Ux> 
(25 ml) «£»fc ( t»TWSCI©EI!£ (9.67 g. 50.4 mol)&tfy^noR» (l. 
6 ml. 19 mnoDtJ&aU £Hfc£tt&£&&£ t LT2. 34 g (78X)»fc„ 
mp 173-175'C 

'H-NMR (500MHz. DMSO-d. +D 2 0) 6 8.38 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t, J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 7.13-7.22 (m. 9H). 
5.18 (s. 2H). 4.40 (d. J = 16.4 Hz. 1H). 4.22-4.33 (in. 2H). 3.13 (dd. J 
= 14.2. 2.2 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 Hz. 1H). 2.38 (s. 3H) 
[R (KBr) 3300. 1725. 1655. 1605. 1520. 1500 cm" 1 
MS (CI. positive) m/z 593 (MH * ) 

mmme 

2-[5- T l J -6- **V-2-(p- h- U *)-1.6-y b Ka-1- b' 'J S ^;U]-N-C1- ^ 
>^;b-3.3.3- h U -y)l-tv-2- t+V'/Dh'A) 7*9i KCD^Eit 

^#15 (DmU<t&® (500 mg. 0.844 nunol) <D / 9 S - >l (20 mD&tf^I* 
(1.0 nDfifci&iSliMMStTlO* '<5->"7A&* (199 mg) £Jjn*_. £fiT 
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u nmtiitozm&i&ikt LT235 mg (mmtz 0 oo*,l,a^ 

nip 200-203°C 

'H-NMR (500MHz. DMS0-d t +D 2 0) d 7.31 (s. 1H). 7.09-7.22 (m. 9H). 4.36 
(d. J = 16.3 Hz, 1H). 4.20-4.28 (m. 2H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 
2.62 (dd. J = 14.2. 11.4 Hz. 1H). 2.36 (s. 3H) 
IR (KBr) 3410. 3290. 1640. 1620. 1550 era"' 
MS (CI. positive) m/z 459 (MH + ) 

2-[5- <>^t,t+^*;b-t:-;i7;;-6- ** v - 2 -(nr h »; yt/ )- lt t Kd 
-1- b''J 5£>*]-N-(l- s;;U-3.3.3- h U 7**n-2- t+'^o^) T 

(1) 2-[5- ^>yw^*;b^;l7;;-6- **7-2-(«- M AO-l. 6-S> 

otvu) 7*** vv&mtnmmi tmmo^mvn^ 0 bp*>. [5- 

;l***i/*;U#-;UT i;-6- **7-2-(m- h 'J ;U)-1.6-^ t Ka-1- t° 'J i iJ> 
-b) ft® (#^0>J5 ®%m<t&ti). 3.00 g. 7.63 nnoD&DUF (25 ml) 4\ 3- 

tt. 1.76 g. 8.03 mmolX WSCt©i£ffif£ (1.76 g. 9.18 nmoO&tfHOBT (2.06 g. 
15.2 noD^fllU 3Mt4ti)£m&%ii i tLT4.54 g (100*) 
mp 235-237'C 

'H-NMR (500MHz. DMSO-d, ) 5 8. 84 (s. 1H). 8.42 (s. 1H). 8.37 (d. J = 8. 
5 Hz. 1H). 7.44 (d. J = 7.2 Hz. 2H). 7.39 (t. J = 7.2 Hz. 2H). 7.32-7.36 
(m. 2H). 7.24-7.28 On. 2H). 7.14-7.23 (n. 4H). 7.11 (d. J = 6. 4 Hz. 2H). 
6.74 (s. 1H). 5.19 (s. 2H). 4.40 (d. J = 16.4 Hz. 1H). 4.30 (d. J = 16.4 
Hz. 1H). 4.04 On. 1H). 3.90 (id, 1H). 2.91 (dd. J = 14.2. 2.9 Hz. 1H). 2. 
77 (dd. J = 14.2. 10.1 Hz. 1H). 2.30 (s. 3H) 
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IR (KBr) 3450. 3360. 3280. 3090. 2950. 1705. 1660. 1600. 1555. 1520 cm' 1 
(2) ±Et Kn + Wfc^ (3.00 g. 5.05 mmol)£DMS0 (25 mDXtf h JIjl > 
(25 nil) i£££&*T'WSC[(DigB*$i (9.67 g. 50.4 mmol)&tf^ ? a aft® (l. 
6 ml. 19 mmoDir&SU &WL<t4i%*toi&1&& t LT2. 24 g (75X)f#fco 
mp 128-132'C 

1 H-NMR (500MHz. DMSO-d. +D,0) <5 8.39 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7. 1 Hz. 2H). 7.31-7.37 (m. 2 H). 7.23 (t. J = 7.6 Hz. 1H). 
7.13-7.21 Cm. 6H). 7.08 (d. J = 7.6 Hz. 1H). 5.19 (s. 2H). 4.40 (d. J = 
16.2 Hz. 1H). 4.33 (d. J = 16.2 Hz. 1H). 4.20 (dd. J = 11.2. 2.2 Hz. 1H). 
3.11 (dd. J = 14.2. 2.2 Hz. 1H). 2.60 (dd. J = 14.2. 11.2 Hz, 1H). 2.30 
(s. 3H) 

IR (KBr) 3300. 2960. 1690. 1660. 1615. 1515 cm"' 

MS (CI. positive) ra/z 593 (MH * ) 

HMM8 

2-[5- TiJ-G- **V-2-(nrM^)-1.6-yb Kd-i- M >J * >>;H-N-(1- ^ 
>^;i/-3. 3.3- h 0 7;l*o-2- **v:/utr;iO T-tr* s K©£j& 

mMmZ tmmvJj&X'GfSlLtZo BP*>, HMJ7 ©igft^^i (1.28 g. 2. 
16 mniol)©x*y-^ (20 ml), THF (20 ml) Stfl N i£» (0.4 ml) 
«K 10K '<-7^A#Hff (460 mg) #£7\ tM^HITFT'SES;*-^ 
«D^J^Hfefe H B B tLT330 mg (33S)f#^ 0 
mp 177-18PC 

'H-NMR (500MHz. DMS0-d 6 +D 2 0) 5 7.34 (s. 1H). 7.30 (d. J = 7. 7 Hz. 1H). 
7.22 (t. J = 7.7 Hz. 1H). 7.10-7.21 (m. 6H). 7.02 (d. J = 7.7 Hz. 1H). 
4.39 (d. J = 16.2 Hz. 1H). 4.31 (d. J = 16.2 Hz. 1H). 4.21 ((dd. J = 11. 
3. 2.3 Hz. 1H). 3.12 (dd. J = 14.1. 2.3 Hz. 1H). 2.61 (dd. J = 14.1. 11. 
3 Hz. 1H). 2.29 (s. 3H) 

IR (KBr) 3410. 3360. 1650. 1615. 1540. 1520 cm"' 
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MS (CI. positive) m/z 459 (MH * ) 

nmms 

2-(5- <yi?Jl**->XJlf:-J\,T i ;-2-(4-7;ltD7 i r.;i,)-6-t + V-l,6- 
Ko-l- bT'J ^ ^-yU]-N-[l(S)-^>^;U-3.3- ^7/U*a-2- **v- 3 -[ 

N- (^>-^;t/) ft;^'*^ ju] -faVji] T-tfi Kgd£j£ 

(1) 2-[5- ^>^^t + ^*/^-;l'7;;-2-(4-7/btD7x-/I/)-6-t + 
V-1.6- ^tH'n-1- f'J ^-^]-N-[l(S)-<>^;P-3.3- ^7/b*D-2(R)- 
tKo + ->3-[N- (OHJl) ti )l'<*4 )l) 7"o^] T-fe£* K©£j&(;m 
MffiJl irlBj^O^T^To/co BP*u [5- ^>^;it + ^*;i<f-;i/7i ;-2-( 
4-7;ltD7x-/l/)-6-t^;-l,6- S>b Kd-1- f l ) i iS-Ji,] (#%#J 
3©^®<b£%. ^ > v> ;U 7 ;lo-^<t 380 mg. 0. 897 mmol) 
nD^^>(30 ml) &$*K N-[4(S)-7;y-2.2- ^7UD-3(R)-h Fo^y 
-5- 7i;M>^;^;H ^>^7;> (#%{*! 6 V>%M<tG® : 300 mg. 
0.897 mmol) , H0BT (242 mg. 1.79mmol) &tfWSCI©£K£ (206 rag. 1.08 mmo 
Dir&SU BA^fc£&£&fe&B B Rt LT590 mg C92 %) fttio 

mp 223-224'C 

'H-NMR (200MHz. DMS0-d t ) 5 9.01 (m. 1H). 8.83 (s. 1H). 8.44 (s. 1H). 

8.17 (d. J = 8.9 Hz. 1H). 7.55-7.17 (m. 19H). 6.40 (d. J = 7. 1 Hz. 1H). 

5.18 (s. 2H). 4.50-3.80 (m. 6H). 2.82-2.49 (m. 2H) 

IR (KBr) 3400. 3280. 1720. 1650. 1605. 1525. 1500 cm"' 

(2) ±IBt Ko* Wfc£$J(390 mg. 0.550 mmol)£DMS0(3 mD&tf h >(3 
ml) ©i&£?g&*TiVSC[cD&BEi& (1.09 g. 5.69 mmoD&tf^ 0 a oftg? CO. 17 
6 ml. 2.13 mmoDt&gU SSfb^fi) LT262 mg (675W#^ 0 

mp 185-186'C 

'H-NMR (200MHz. DMSO-d. +D*0) 6 8.43 (s. 1H). 7.47-7.12 (m. 19 H). 5.18 
(s. 2H). 4.52-4.24 (m. 6H). 3.14 (dd. J = 14.3. 3.9 Hz. 1H). 2.59 (dd. J 
= 14.3. 9.7 Hz. 1H) 
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IR CKBr) 3370. 1730. 1640. 1600. 1520 cm -1 
MS (CI. positive) m/z 712 (MH * ) 

mmm 1 0 

2- [5- 7;;-H4-7;btD7i-^)W;-l,6- Wl'J- 

;l/]-N-[l(S)- / <>^^-3.3- ^7;i/^n-2- **7-3-[N- C<>i>;l/) 

4)1} •faVfr) T-bPi KO^-fiSc 
Httffl9 ©SHft'&tt (150 rag. 0.210 mmol) ©THF (5 ml) / 9 ; - 

M3 ml)©iI£8JfcK. MMfcTlOH'"?? ng) SC/¥fi$(0.3 

ml) 481*IHItt#bfco Mtt^^iSTHfeiTHFTifc^Lfc. 

LT»£*lfcSMt£"> , J h??? 4 — (90: 10^ ao*;t,A- 

*9 J-iV) . SfclciMKWTLC (90:10? a o A- y*y-;U) CliOftSt 

^S!U ^®ft-&$£$£fe@f*tLT20.0 mg (16X) ftfc 0 

mp 90-9 rC 

1 H-NMR (200MHz. CDCU ) 5 7.47 (s. 1H). 7.38-6.96 (m. 14H). 5.24 (m. 1H). 
4.57-4.22 (n. 4H). 3.50-3.23 (m. 1H). 3.00-2.77 (m. 1H). 1.59 (brs. 2H) 
IR (KBr) 3300. 3050. 2920. 1750. 1650. 1605. 1540. 1510 cnf ' 
MS (CI. positive) m/z 578 (MH * ) 

mmm 1 1 

2-(3- ^>^;u^ + i/*;u#-;UT ^ y-5- *y ! Ji\,-2- **y-i,2- Ko 

-1- try s;;iO-N-a- ^>i>;l'-3.3.3- h'J7^tn-2- t + V^nh'/l) T-tr 

(1) 2-(3- 'OW + i'*^l'7i>-5- ^>^;U-2- **V-1.2- ^ 
t Ka-1- t'J^/D-N-d- ^>i?^-3.3.3- MJ7^to-2- tKa + i/^a 
f/U) Tiz* ^ KG>£fi5cl*fSJ£0>J 1 tlBHtO^&TfT o/c e EP*u 2-(3- 
;U**s/;&;l>#-;UT $ ^>^;l-2- **7-1.2- i^tKo-i- tf'j ^;l) 
ftil (##0J7 CDgfflffc^tt. 380 mg. 0.968 nunol) £DMF (10 ml) 3-T * 
J -1.1.1- HJ7;U:to-4- f$ J-h (##0J1 ©^Sft^^J. 

6 7 



WO 96/33974 



PCT/JP96/01171 



249 nig. 1.14 nwnolX WSCIO&SMS (277 rag. 1.45 mmol)&C/H0BT (158 mg. 1. 
17 nnoDfcftSU i6<I<fc£8j£i»3rfe@{*i:LT428 nig (74X)»/c 0 
'H-NMR (200MHz. DMSO-d. ) S 8.38 (d. J = 8.5 Hz, 1H). 8.29 (s. 1H). 7.6 
8 (d, J = 2. 1 Hz, 1H). 7. 45-7.08 (in, 15H), 7.00 (d. J = 2. 0 Hz. 1H). 6.7 
0 (d. J = 4.8 Hz, 1H). 5.12 (s. 2H). 4.56. 4.39 (AB-q. J = 15.7 Hz. 2H), 
4.11 (m. 1H). 3.98 (m. 1H). 3.66 (s. 2H). 2.97 (m. 1H). 2.76 (dd. J = 14. 
0. 10.3 Hz. 1H) 

IR (KBr) 3300. 1720. 1650, 1590, 1510 cm" 1 

(2) ±Ek Ka*Wfc£«D (407 mg. 0.686 nunol) £DMS0 (5.2 ml) &tf h;U 
x> (10 ml)rg£&ft*TWSCl©igSI& (1.31 g. 6.83 mmol a oftK 
(0.23 ml. 2.8 anol) tllU £Slffc£fl!l£&fe@f*i: LT118 mg (29%)»fc„ 
mp 127-130'C 

'H-NMR (500MHz. DMS0-d« +D 2 0) <5 7.65 (d. J - 2.0 Hz. 1H). 7.41-7.08 ( 

m. 15H). 6.75 (d. J = 2. 1 Hz. 1H). 5.12 (s. 2H). 4.59. 4.38 (AB-q. J = 1 

5.7 Hz. 2H). 4.26 (m. 1H). 3.63 (s. 2H). 3.11 (dd. J = 13.8. 2.5 Hz. 1H). 

2.65 (dd. J = 13.7. 11.5 Hz. 1H) 

IR (KBr) 3300. 1720. 1655, 1595. 1510 cm" 1 

MS (CI. positive) m/z 592 (MH + ) 

mmm 1 2 

2-(3- r> y-5- k>-^;u-2- *-*y-i.2- "Jt Ko-i- fj >?;u)-N-(i- 

if>l-Z. 3.3- h'J7;l/ta-2- tt'^oW) T-tr^i K®£|£ 

mnm2 tmrno^mr^^itzo bps> mmm\wmm<t^mm.s mg. 0. 

133minol)©1.4-^*-*-9-> (2 ml) Rtfl N £B* (0.4 ml) 10X 
7^-7^31 (22.9 mg)?*£T. **»B«lTTfil6**, ^ffifb£$)£$££ 
@f*£UT39.0 mg (6450 ?#fc 0 
mp 77-81"C 

'H-NMR (500MHz. DMS0-ds +D 2 0) d 7.35-7.07 (m. 12H). 4.52. 4.27 (AB-q. 
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J = 15. 4 Hz. 2H). 4.31-4.21 (m. 1H). 3.50 (s. 2H). 3.11 (dd. J = 13.8. 
2.5 Hz. 1H). 2.64 (dd. J = 13.8. 11.6 Hz. 1H) 
IR (KBr) 3250. 1650. 1580. 1530 cm" 1 
MS (CI. positive) m/z 458 (MH * ) 

nnm 1 3 

2-(3- ^^)W+i/*M:-A7; J -2- **V-6- 7 i~;t/-l. 2- ift Ko 
-1- f'J >?;l/)-N-(i- ^>^;b-3.3.3- h'J7/l/to-2- t*V^nt;|/) y-t 

(l) 3-*iyi?Ji**-i;iiJ\stf-)iT i y-6- 7x^;ifU K-2- (#3|#J 
9 CD^Sffc^. 3.20 g. 10.0 mmoDoDMF (90 ml) KiSifcCTksfcfl:-*- h *) *5 1+ 
(60Kfa1±. 462 mg, 11. 6 nunol)£iJD;U giST20#RJH£#Uio -eCdN-tl- ^ 
>^;l-2-(tert- 7*^ >l iS / ? Jlis >) Jl) **^-3.3.3- h 'J 7 ;Pto 7*o 
2-3- KT-tr^ = K (#%#J8 ©^Sffc£%l. 5.77 g. 11.5 nnoDfcftl*., 
T'13I^F^Itl$L/co m&m~2 N £8fc (100 ml) £Jn*/.:fiK *©®£&£2 N 

(200 mi) ctra*.. ftttif-^raaiLfco ftbaj^*7KSc;tefD^iM7KTtt 

i/'J*7 i ;l'*HJ'o7 - (99:l^^oo / P&x^;U) k«£ 

<3^I!U 2-(3- ^>s;/1/^+->*;u#-/ut = y-2- **7-6- 7x-;U 
-1.2- i?t Fd-1- t*'J ^;l/)-N-[l- ^>>>/t/-2-(tert- 7*f-A^y fJlis 'J ;U) 
***>-3.3.3- F'j7^ta7'Dh , ;H 7-t^ ; K*ifeCD7^;t,7 7^tU 
2.49 g (36X)?#/; 0 

l H-NMR (500MHz. DMSO-ds ) 6 8. 42 (s. 1H). 8.18 (d. J = 7. 4 Hz. 1H). 7.8 
8 (d. J = 7.6 Hz. 1H). 7.43-7.48 (m. 3H). 7.32-7.41 (m. 5H). 7.30 (d. J 
= 7.1 Hz. 2H). 7.25 (t. J = 6.8 Hz. 2H). 7.21 (t. J = 6.8 Hz. 1H). 7.13 
(d. J = 6.* Hz. 2H). 6.18 (d. J = 7. 6 Hz. 1H). 5.19 (s. 2H). 4.38 (d. J 
= 16.3 Hz. 1H). 4.32 (d. J = 16.3 Hz. 1H). 4.22 (n. 1H). 4.08 (m. 1H). 
2.92 (dd. J = 14.9. 2.4 Hz. 1H). 2.70 (dd. J = 14.9. 11.2 Hz. 1H). 0.90 
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(s, 9H). 0.07 (s, 6H) 

IR (KBr) 3400. 2920. 1720. 1670. 1640. 1600. 1510 cm" 1 
( 2 ) II ( 1 ) ©gtfHfc^ftj (2.00 g. 2.88 bboDOTHF (15 ml) &mzr- h 
JIT J+7 )U* ') KOTHF (1.0M. 3.5 ml. 3.5 nmol) £Jra>U 

MT5 NplBItt^Lfco SECtt** (100 ml) Cljflx., ft»xf-;i/TttiB Lfe c 

*9 J-iV) (rj;*)£*tS«U 2-(3- ^>i)W+i'i?to7;;-2- 
**7-6- 7x-H.2- ^tKo-1- f'J >»;t/)-N-(l- ^>^^-3.3. 3- h 'J 
7;U*o-2- hFn + ^ot;H T-tr * 5 K**fe@fcfc LT1.30 g (78X)# 
fc. 

'H-NMR (500MHz. DMSO-d, ) <5 8.43 (s. 1H). 8.22 (d. J = 8. 6 Hz. 1H). 7.8 
8 (d. J s 7,6 Hz. 1H). 7.43-7. 48 (m. 3H). 7.32-7.42 (m. 5H). 7.29 (d. J 
= 7.1 Hz. 2H). 7.17-7.23 (m. 3H). 7.11 (dd. J = 7.3. 1.8 Hz. 2H). 6.67 ( 
d. J = 7.0 Hz. 1H). 6.17 (d. J = 7.6 Hz. 1H). 5.19 (s. 2H). 4.38 (d. J = 
16.2 Hz. 1H). 4.20 (d. J = 16.2 Hz. 1H). 4.06 (m. 1H). 3.91 (m. 1H). 2.9 
0 (dd. J = 14.2. 2.9 Hz. 1H). 2.76 (dd. J = 14.2. 10.5 Hz. 1H) 
IR (KBr) 3350. 3270. 1720. 1660. 1640. 1590. 1555. 1515 cm" 1 
(3) ±ISb Ko* (1.20 g. 2.07 mmol)£DMS0 (10 ml)&tfh;ix> 

(10 ml) fi£8ilt*TWSCI©£Ktt (3.97 g. 20.7 mmo\mtfiS9vaWt& (0. 
65 ml. 7.9 mmol)£:&gU £Sfb£ft)£&fe&iP B t UT290 mg (245K)f#^o 
mp 178-181'C 

l H-NMR (500MHz. DMS0-d« +D 2 0) <5 7.89 (d. J = 7.7 Hz, 1H). 7.47 (t. J = 
7.5 Hz. 1H). 7.33-7.45 (m. 7H). 7.13-7.23 (m. 7H). 6.19 (d. J = 7.7 Hz. 
1H). 5.20 (s. 2H). 4.32 (s. 2H). 4.23 (dd. J = 11.5. 2.3 Hz. 1H). 3.11 ( 
dd. J = 14.1. 2.3 Hz. 1H). 2.60 (dd. J = 14.1, 11.5 Hz. 1H) 
IR (KBr) 3380. 3270. 1720. 1665. 1640. 1600. 1515 cm -1 
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MS (CI. positive) m/z 578 (MH * ) 

mmm 1 4 

2-(3- TiJ-Z- **7-6- 7x-/H,2- iSt¥a-\- t° >J ^;i/)-N-(l- 
^;u-3.3.3- h'j7^ta-2- t+';yaf;l) T-fc*~ KO^BJc 

*ffift!2 fcE»©£fcT£J*L*:o IPS, HJfcffll3GDggfl:£«!i(79.5 mg. 0. 
138mmol)£x5ry-/i, (5 ml) 10% (20 mg)#£T\ ?K 

*&ffi^TT'5Ct;;lF-ti\ Mfk*«J*»E»felS*tUT40 mg (65X) mtz 0 
mp 197-200'C 

'H-NMR (500MHz. DMS0-d« +D 2 0 +TFA-d« ) 5 7. 64 (d. J = 7. 5 Hz. 1H). 7.5 
3 (t. J - 7.5 Hz. 1H), 7.40 (t. J - 7. 5 Hz. 2H). 7.17-7.27 (ra. 7H). 6.25 
(d. J = 7.5 Hz. IH). 4.39 CAB-q. J = 16.7 Hz. 2H). 4.27 (m, 1H). 3.17 (dd. 
J * 13.9. 2.5 Hz. 1H). 2.64 (dd. J = 13.9. 11.5 Hz. 1H) 
IR (KBr) 3300. 1655. 1625. 1585. 1510 cnf 1 
MS (CI. positive) m/z 444 (MH * ) 

ni&m 1 5 

2-(3- *> c JJl**i/i7)ltf-JlT I J-l- **7-5- 7x-H,2- S> fc Ka 
-1- f'J ^;i/)-N-(l- ^>^;U-3.3.3- M7;l/*o-2- t*V^n^) T-tr 

( 1 ) 2-(3- '<>y;U^- + ">*;UsK-^T S J -I- 3 - K-2- 7-1. 2- -^t 
Fa-i- tru i;;u)-N-[i- 'O ^;t/-2-(tert- 7^ ^ / u ;u) **->-3. 

BP*>> 3-^>yA**i'*A^A7 $ y-5- 3-Kf'J K-2- (#%0>i 7 
©*Hfl:£tt. 7.40 g. 20.0 nmol)&DMF (170 ml)»K 7k*ffc* HJ $ A (B0% 
924 mg. 23.1 mnol) tilIU 3£llN-[l- ^ > fl>-2-(tert- 7f-;l^ 
y^;u->";;u) ^+>-3. 3. 3- h 7;ito^o t*;u]-2-3- Kr-tr* s K (# 
^flJ8 (Dmmit£fa. 11.0 g. 21.9 mmol) fcMU S IS feOT^e 

;U7tX^LT13.2 g (88X)f*fco 
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1 H-NMR (500MHz. DMSO-d,, ) 6 8.51 (s. 1H). 8.34 (d. J = 7. 7 Hz. 1H). 7.9 
8 (d. J = 2.2 Hz. 1H). 7.48 (d. J = 2.2 Hz. 1H). 7.43 Cd. J = 7. i Hz. 2H). 
7.38 (t. J = 7. 1 Hz. 2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.30 (t. J = 7. 4 Hz. 
2H). 7.18-7.25 (n. 3H). 5.17 (s. 2H). 4.53 (AB-q. J = 15.8 Hz. 2H). 4.29 
(m. 1H). 4.11 (m. 1H). 2.97 (dd. J = 14.5. 2.1 Hz. 1H). 2.73 Cdd. J = 
14.5. 11.2 Hz. 1H). 0.93 (s. 9H). 0.22 (s. 3H). 0.12 (s. 3H) 
IR (KBr) 3350. 2920. 1720. 1665. 1630. 1585. 1505 cm" 1 

(2) IS ( 1 ) ©SW<fc£& (5.22 g. 7.02 mmol), THF (15 ml) , fh? + 
X ( h 'J 7x_;lta: a 7) (1.62 g. 1.40 mmol). 

fit (1.71 g. 14.0 mniol)0x^y-;l/ (40 ml)f§fl£&C^6fc:J- h »J ^AtK^JR ( 
2M. 40 ml)©iB£jfc£90°CT4 nMtit#Ltz 0 fit5ift** (100 ml) Ktjn*, ft 

4- (75:25 ^+*>- ICfcOfrfitfttliU 2-(3- <7-7/t,**-> 

*A^;b7;y-2- ^-+7-5- 7x-;l-l,2- ^tFo-1- bT'J>W-IHl- 
'Oi*;i/-2-(tert- ~7 T 'J t + )l i/ 'J /l>) **->-3. 3. 3- h^^tD^Df 
;H T-fe* ~ F^fe07tA7 7 *fc LT4.62 g (95*)f#£ e 
'H-NMR (500MHz. DMSO-d, ) 6 8.46 (s. 1H). 8.36 (d. J = 7. 8 Hz. 1H). 8.21 
(d. J = 2.4 Hz. 1H). 7.55 (d. J ■ 2.4 Hz. 1H). 7.42-7.48 (in. 6H). 7.39 ( 
t. J = 7. 1 Hz. 2H). 7.31-7.36 (m. 2H). 7.22-7.30 On. 4H). 7.18 (t. J = 
7.1 Hz. 1H). 5.20 (s. 2H). 4.69 (d. J = 15. 8 Hz. 1H). 4.61 (d. J = 15.8 
Hz. 1H). 4.32 (m. 1H). 4.14 (m. 1H). 2.98 (dd. J = 14.5. 2.3 Hz. 1H). 2. 
74 (dd. J = 14.5. 11.2 Hz. 1H). 0.93 (s. 9H). 0.23 (s. 3H). 0.12 (s. 3H) 
[R (KBr) 3400. 2900. 1720, 1640. 1585. 1510 cm _1 

(3) 2-(3- ^>^^t + ->*W-^7;y-2- jf+7-5- 7*-;K2- ; J> 
t Kd-1- tT 'J S^tO-lKl- ^7-7^-3.3.3- h 0 7^*0-2- t Kd*->7o 

tr;io T*9i K©£fc(«ttffli3fcra*©;&arcfTofco BP*>. is (2) © 
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BtfKfc£ ! tel (4.18 g. 6.02 mmol)£THF (30 ml) 4*. x h v 7>;UT U 
7 K (7.3 mmol) tMU B A<HI:£fel£&tlfe[lt* t LT3. 37 g (97%) 

m^o 

'H-NMR (500MHz. DMSO-d, ) <5 8.49 (s. 1H). 8.44 (d. J = 8. 7 Hz. 1H). 8.21 
(d. J = 2.4 Hz. 1H). 7.50 (d. J = 2.4 Hz. 1H). 7.42-7.48 (m. 6H). 7.39 ( 
t. J = 7. 1 Hz. 2H). 7.31-7.36 (m. 2H). 7.22-7.28 (m. 4H). 7.16 (m. 1H). 
6.70 (d. J = 7. 1 Hz. 1H). 5.20 (s. 2H), 4.68 (d. J = 15.7 Hz. 1H). 4.54 
(d. J = 15.7 Hz. 1H). 4.13 (m. 1H). 4.00 (m. 1H). 2.97 (dd. J = 13.9. 2. 
6 Hz. 1H). 2.79 (dd. J = 13.9. 10.5 Hz. 1H) 

IR (KBr) 3370. 3280. 3050. 2910. 1720. 1650. 1590. 1560. 1515 cnf 1 
(4) ±IEfc Ka*S/{fc£$) (2.65 g. 4. 57 mmol)£DMS0 (25 mDStf h^x > 
(25 ml) i££&&*TWSCI©iM®E (4.38 g. 22.8 mmoO&tf^ ? u a$m (0. 
19 ml. 2.3 mmoDi&gU t LT2. 08 g (79%)ff/c 0 

mp 147-151'C 

1 H-NMR (500MHz. DMSO-d. +D 2 0) 5 8.17 (s. 1H). 7.34-7.50 (m. 10H). 7.1 
8-7.24 (m. 4H). 7.17 (d. J = 2. 4 Hz. 1H). 7.07 (t. J = 6. 9 Hz. 1H). 5.20 
(s. 2H). 4.72 (d. J = 15.7 Hz. 1H). 4.51 (d. J = 15.7 Hz. 1H). 4.27 (dd. 
J = 11.6. 2.6 Hz. 1H). 3.13 (dd. J = 13.6. 2.6 Hz. 1H). 2.65 (dd. J = 
13.6. 11.6 Hz. 1H) 

IR (KBr) 3440. 3370. 3300. 1725. 1660. 1650. 1605. 1550. 1510 cm" 1 
MS (CI. positive) m/z 578 (MH * ) 

mmm 1 6 

2-( 3 _ 7 1 j -2- **7-5- 7i-H,2- t* 'J i? ^> 

3.3- h'J7/l/to-2- t+'^Db'^) 7-t?*i K©£fi!c 

mmm2 tmmoyj^v^uzo bp£, nmmw&mtis® (878 mg. 1. 

52 mraoD^i^y-^ (25 mD&tf 1 NS&Sfc (0.2 ml) \0%'<7i? 
(323 mg) #£T\ 7jc^ffi^TTSC&$^ £8<t£& t 
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UT451 mg w%mtzo 

mp 211-213°C 

1 H-NMR (500MHz. DMSO-d, +D 2 0 ) 6 7.38-7.47 (in. 4H). 7.32 (t. J = 7.2 H 
z. 1H). 7.17-7.27 (m. 4H). 7.09 (m. 1H). 6.84 (d. J = 2.2 Hz. 1H). 6.72 
(d. J = 2.2 Hz. 1H). 4.66 (d. J * 15.6 Hz. 1H). 4.42 (d. J - 15. 6 Hz. 1H). 
4.26 (dd. J = 11.5. 2.5 Hz. 1H). 3.12 (dd. J = 13.6. 2.5 Hz. 1H). 2.64 ( 
dd. J = 13.6. 11.5 Hz. 1H) 
IR (KBr) 3300. 1665. 1635. 1580. 1535 era" 1 
MS (CI. positive) ra/z 444 (MH * ) 
JMfl 1 7 

2-(3- ^>iJ;lt+^^;^'-^7;;-2- **7-1.2- f'J^)- 
N-U- *C>S>;l,-3.3.3- h <) Z> JlyTa-2- t*V^o^) T-b*i KcD-g-fiSt 
( 1 ) 2-(3- ^y>J = j -2- **'J-1.2- ^tKo-i- f 

l J> > ;l/)-N-[l- 'O^U-2-Ctert- ji) Hr^-iz-Z, 3.3- h 'J 

7;itD^Dt';H r-tr^i Ko^fi£(±IIWJi3tl^ti©^T'fTo/co 
H>^;^+^*^'-;i7;;t''j K-2- *> (#%#] 7 : 2. 

00 g. 8. 19 mmol)£DMF (75 ml) *K 7jc*ft* h 'J ^£ (60* tttt. 365 mg. 9. 
13 mmol) tMgU &£KN-[1- ^< > ^^-2-(tert- 7'1-)\, : J> t M ;u) * 
*->-3.3.3- h 'J 7^tD7'nt:;l']-2-3- KT-b^ i K (###J8 GD^g|fb£ 
^1. 4.50 g. 8.97 mmoDt&SU BWk^^feOTt * 7 T * t LT4. 84 

g m%) 

'H-NMR (500MHz. DMSO-de ) 6 8.31 (d. J = 7.8 Hz. 1H). 8.29 (s. 1H). 7.8 
2 (dd. J = 7. 1 . 1.7 Hz. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 
Hz. 2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.29 (t. J = 7. 4 Hz. 2H). 7.18-7.25 ( 
m. 3H). 7.11 (dd. J = 7. 1. 1.7 Hz. 1H). 6.22 (t. J = 7. 1 Hz. 1H). 5.17 ( 
s. 2H). 4.54 (AB-q. J = 15.7 Hz. 2H). 4.30 (01. 1H). 4.13 (m. 1H). 2.98 ( 
dd. J = 14.5. 2.3 Hz. 1H). 2.73 (dd, J = 14.5. 11.3 Hz. 1H), 0.93 (s. 9H). 

7 4 



WO 96/33974 PCT/JP96/01171 



0.22 (s. 3H). 0.12 (s, 3H) 

IR (KBr) 3370, 2920, 2850. 1720. 1670. 1645. 1590. 1510 cm -1 

(2) 2-(3- *< % siSA,**i/1JJl#->lT i J-2- **7-l.2- Ko-l- f 
'J ^;U)-N-(1- ac>^;u-3,3,3- h';^^^-n-2- h Fo + ^^a T-tr* 
~ K©^fltli5lit«913i:l3«©^ffiTff ofc 0 E|J*>, II (I) ©gfi<7fb£$ ( 
4.46 g. 7.22 mmol)£THF (35 ml) f h7^f ;i/7>^-7A7At'J K ( 

8.7 mmol) tJlIU B W<b£«£fcfe@f*i: LT 3.55 g (98X) f#*io 
■H-NMR (500MHz. DMSO-d, ) 5 8. 39 (d. J = 8.7 Hz. 1H). 8.33 (s. 1H). 7.8 
1 (dd. J = 6.9. 1.7 Hz. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (d. J = 7. 1 
Hz, 2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.27 (t. J = 7. 1 Hz. 2H). 7.22 (d. J 
= 7.1 Hz. 2H). 7.19 (t. J - 7. 1 Hz. 1H). 7.05 (dd. J = 6. 9. 1.7 Hz. 1H). 
6.68 (d. J = 7. 1 Hz. 1H). 6.21 (t. J - 6.9 Hz. 1H). 5.17 (s. 2H). 4.56 ( 
d. J = 15.7 Hz. 1H). 4.43 (d. J = 15.7 Hz. 1H). 4.11 (m. 1H). 3.98 (m. 1 
H). 2.96 (dd. J = 14.1. 2.8 Hz. 1H). 2.77 (dd. J = 14.1. 10.5 Hz. 1H) 

IR (KBr) 3360. 3280. 1720. 1665. 1645. 1595. 1555. 1510 cm" 1 

(3) ±13 1 Kn*^tt (1.53 g. 3.04 mmol)£DMS0 (15 ml)&tfhA<x> 
(15 nl)fi£8ill*TWSCI©<MMI (3.50 g. 18.3 mmol)&C/>* ? a oHtfifc (0. 

15 ml. 1.8 mnol)&aSU mmit&VoZm&tkih t LT1. 21 g (79X)#fc 0 
rap 113-117'C 

■H-NMR (500MHz. DMSO-d « +D 2 0) 5 7.80 (dd. J = 7. 1 , 1.7 Hz. 1H). 7.37- 
7.43 (m. 4H). 7.34 (t. J = 6. 9 Hz. 1H). 7.20-7.26 (m. 4H). 7.16 (t. J = 

6.8 Hz. 1H). 6.81 (dd. J = 7. 1. 1.7 Hz. 1H). 6.21 (d. J = 7. 1 Hz. 1H). 
5.17 (s. 2H). 4.59 (d. J = 15.7 Hz. 1H). 4.40 (d. J = 15.7 Hz. 1H). 4.25 
(dd. J « 11.5. 2.5 Hz. 1H). 3.12 (dd. J = 13.7. 2.5 Hz. 1H). 2.65 (dd. J 
= 13.7. 11.5 Hz. 1H) 

IR (KBr) 3400. 3290. 1720. 1660. 1645. 1600. 1505 cm' 1 
MS (CI. positive) m/z 502 (MH * ) 
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mmm i 8 

2-(3- Ti;-2- **V-\.2- ^tKo-1- fcT'i i>/lO-N-(l- $>;U-3. 3. 3- 

^li^J2 fcratt©2fj£T£j3cUfc 0 EP*», £*<5»Jl7©8liffc£«| (620 ng. 1. 
24 imol)©x*y-;l/ (25 ml)£tf 1 NEft (0.2 ml) g£»J|*K 10% 

(386 nig) #SET\ **5fflSlT"C5Cfr$-li:, £Bft£tt&feg.f£fi t 
LT181 mg (40X)»fc B 
mp 1 06- L 1 2*C 

1 H-NMR (50011Hz. DMSO-d. +D, 0 ) 6 7.26 (t. J = 7.2 Hz. 2H). 7.17-7.24 ( 
m. 3H). 6.52 (dd. J = 7.0. 1.5 Hz. 1H). 6.37 (dd. J = 7.0. 1.5 Hz. 1H). 
6.04 (t. J = 7.0 Hz. 1H). 4.53 (d. J = 15.5 Hz. 1H). 4.32 (d. J = 15.5 H 
z. 1H). 4.26 (dd. J = 11.6. 2.5 Hz. 1H), 3.12 (dd. J = 13.7. 2.5 Hz. 1H). 
2.64 (dd. J = 13.7. 11.6 Hz. 1H) 
IR (KBr) 3300. 1655. 1630. 1565 cm' 1 
MS (CI. positive) m/z 368 (MH 4 ) 

2-(5- ^> ifJl**i/t>)\,#=.)l7 i J -6- *-*7-1.6- i^hKo-l- f'J ; ^ 
;U)-N-(1- ^>^;U-3.3.3- h'J7^ta-2- t+'^nk'^) Tt?i K©£ 

( l ) 2-(5- iy v Jiit*i/t] fr$-br i v-6- *-*v-i.6- Kn-i- e 

»J ii?;U)-N-(l- *C > yU-3. 3. 3- V*)7Jl*a-2- t Fd + -/^d tW y-tr 
* ;. K©£j£ti2Slfc0»Jl tl^fllO^ftT'ff-afco (5- < % si?Jl**i/i]/l 

X-jiTi y-6- **v-i.6- Ko-i- fj = Bttt (###Jio©^ 

M<t£Va. 1.20 g. 3.96 nunol)£DMP (15 ml) 3-7;M.l,l- h 'J 7 

;i^o-4- 7x-;U-2- (##0J1 ©^Eft;^. 91 1 ng. 4.16 ramo 

1), WSCl©£8M£ (912 mg. 4.76 mmoD&tfHOBT (1.07 g. 7.92 nnnoDfcfclSU 
BBM*tt**fe*MfcLT1.85 g (93K)?#/Cc 
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mp 200-203'C 

•H-NMR (500 MHz. DMSO-d.) 6 8.77 (s, 1H). 8.52 (d. J = 8. 7 Hz. 1H), 8.3 
1 (s. 1H). 7.96 (s. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 Ct. J = 7. 1 Hz. 
2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.28 (t. J = 7. 4 Hz. 2H). 7.24-7.17 Cm. 3 
H). 6.71 (d. J = 7. 1 Hz. 1H). 5.16 (s. 2H). 4.56 (d. J = 15.9 Hz. 1H). 
4.48 (d. J = 15.9 Hz. 1H). 4.10 (m. 1H). 3.97 On. 1H). 2.96 (dd. J = 14. 
1. 2.6 Hz. 1H). 2.78 (dd. J = 14.1. 10.4 Hz. 1H) 
IR (KBr) 3300. 1720. 1660. 1610. 1520 of ' 

(2) iiatKD + 'Xb^ (1.30 g. 2.58 mmoD^DMSO (12 ml)&tf h ;H > 
(12 ml) WSCI©i£8MM (2.46 g. 12.8 irnnoDSCF^ 1 o agt® ( 

0.43 ml. 5.2 mnoDfcfflSU mm<t£ t LT722 mg (56J5)#fc 0 

mp 1 32-1 34 "C 

'H-NMR (500 MHz. DMS0-d«+D 2 0) 5 8.28 (s. 1H). 7.73 (s. 1H). 7.43-7.37 ( 

m. 4H). 7.34 (t. J = 7.0 Hz. 1H). 7.27-7.20 (m. 4H). 7.16 (t. J = 6.8 Hz. 

1H). 5.16 (s. 2H). 4.59 (d. J = 16.0 Hz. 1H). 4.46 (d, J = 16.0 Hz. 1H). 

4.23 (dd. J = 11.4. 2.5 Hz. 1H). 3.13 (dd. J = 13.8. 2.5 Hz. 1H). 2.65 ( 

dd. J = 13.8. 11.4 Hz. 1H) 

IR (KBr) 3360. 1655. 1615. 1520 cm" 1 

MS (CI. positive) m/z 503 (MH * ) 

H2&0J2O 

2-(5- T$y-6- *#7-1.6- ytKo-l- tf U S JW-N-(1- O : J fr-Z.Z.Z- 
h 'J HI* u-2- t + V^o tf T-fc* S KcD£fifc 

mmmz tnm<D^x^m.Ltz 0 bp*>. nmm\9<bmmit£® (385 m g . o. 

766 mmol) *t*J-)\> (6 ml) &$<K *m (0.3 ml) &U\0% '^'J+jUfc 

m (165 mg) t»au w&{iG<to* ( m&fef*t\sxm mg m%mt^ 

mp 129-131*0 

'H-NMR (500 MHz. DMS0-d.+D 2 0) 6 7.28 (s. 1H). 7.27-7.21 (m. 4H). 7.18-7. 
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14 Cm. 2H). 4.53 (d. J = 15.9 Hz. 1H). 4.37 (d. J = 15.9 Hz. 1H). 4.23 ( 
dd. J = 11.5. 2.4 Hz. 1H). 3.12 (dd. J = 13.7. 2.4 Hz. 1H). 2.65 (dd. J 
= 13.7. 11.5 Hz. 1H) 

IR CKBr) 3430. 3270. 3060. 1680. 1650. 1610. 1550 cm" 1 
MS (CI. positive) m/z 369 (MH * ) 

2-(5- sO f J)l**^-h >ltf=-)\,J' i J -2- /?)V-6- 5j-*7-1.6- S>t Ka-1- 
fc?'J$i>;lO -N-(l-^<> ^^-3.3.3- h*)7>lta-2- * * 'J 7 a V fr) T-tr* 

(1) 2-(5~ ^>^^t+^*;l/.f'-;l/7;y-2- / **'J-\.G- i?t 
Kn-l- fcf'J $ ^;U)-N-(1- ^>^H3,8- h 'J 7 A^a-2- tKo + i/^o 
hT;U) T-t^J K©fcfiJct««0fll tra»O^TftTlTofeo Bfl^ (5- 'OS*;!, 
**i/l7)\,tf^.jl,T i y-2- y **7-1.6- Ka-l- hT »J ? s;^;U) 
fitS* (&^mil(D&m<t£®. 3.00 g. 9.45 mmol)£DMF (30 ml) 3-T 
sy-1.1,1- HJ7;t/*a-4- 7x-H- 7**y-/u (#%Ml o^efk^. 
2.17 g. 9.90 mmol), WSCl©£8Mg (2.17 g. 11.3 mmo 1 ) & tfH0BT(2. 56 g. 18. 

9 mmol) fc&SU aWfk^«**fe@i*i:LT4.44 g (9lX)»fc 0 
1 H-NMR (500 MHz. DMS0-d«) <5 8.63 (s. 1H). 8.46 (d. J = 9. 1 Hz. 1H). 8.1 
7 (s, 1H). 7.43-7.35 (in. 4H). 7.32 (t. J = 7.0 Hz. 1H). 7.27 (t. J = 7.4 
Hz. 2H). 7.23-7.17 (m. 3H). 6.72 (d. J = 7.3 Hz. 1H). 5.14 (s. 2H). 4.73 
(d. J = 16. 9 Hz. 1H). 4.39 (d. J * 16.9 Hz. 1H), 4.19 (m. 1H). 3.98 (m. 
1H). 3.04 (dd. J = 13.8. 2.7 Hz. 1H). 2.70 (dd. J = 13.8. 11.2 Hz. 1H). 
1.99 (s. 3H) 

IR (KBr) 3380. 3280. 1725. 1665. 1615. 1515 cm" 1 

(2) ±iet Ka + i/fk^tt (3.00 g. 5.79 mmol)£DM$0 (25 mD&tf h ;ix > 
(25 m\)(Dm&®&*, WSCI©£&E (5.55 g. 28.9 mmol)&C5>> ? o dRR ( 

1.0 ml. 12 mmoDiftSU *B{fc£tt£fcfe.*§fi t LT2. 45 g (82ft>?#^ 0 
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mp 115-118*C 

1 H-NMR (500 MHz. DMS0-d.+D«0) 6 8.14 (s. 1H). 7.42-7.36 (m. 4H). 7.33 ( 
t. J = 6.8 Hz. 1H). 7.27-7.21 (m. 4H). 7.16 (m. 1H). 5.14 (s. 2H). 4.79 
(d. J = 16.9 Hz. 1H). 4.40-4.30 On. 2H). 3.15 (dd. J = 13.5. 2.5 Hz. 1H), 
2.64 (dd. J = 13.5. 12.1 Hz. 1H). 1.87 (s. 3H) 
IR (KBr) 3300. 1690. 1645. 1610. 1525 cm"' 
MS (CI. positive) m/z 517 (MH * ) 

2-(5- 7;;-2- y^;l/-6- **7-1.6- c Jt Ko-1- h" 'J ~ ^;U)-N-(1- 'O 
^^-3.3.3- h*)7Jl*a-2- t+V^ofyl) T-b** KO-^fiSt 

mt&ms tmmo^mx'^uzo ep^> mmm2wmm<t&® ci. 42 g. 2. 

75 mniol)£y*y -)l (20 ml)£*l<K (1.0 ml) Rtf)0% '<7iS^i+mm 
(583 mg)£&gU &&<tG®£m&1&j , Bt LT435 mg (4l5M#/c 0 
mp 117-120'C 

•H-NMR (500 MHz. DMS0-d.+D,0) 6 7.27-7.21 (m. 4H). 7.17 (m. 1H). 7.10 ( 
s. 1H). 4.77 (d. J = 16.8 Hz. 1H). 4.36-4.28 (m. 2H). 3.15 (dd. J = 13.6. 
2.7 Hz, 1H). 2.64 (dd. J = 13.6. 12.1 Hz. 1H). 1.78 (s. 3H) 
IR (KBr) 3420. 3270. 1685, 1635. 1615. 1540 cm" 1 
MS (CI. positive) m/z 383 (MH + ) 

2-[5- 'OiS)\,**'yf3Jl#—Jl'T i y-6- **7-2-(o-h »j AO-l. 6-S> k Ko 
-1- i^;H-N-(l- ^>^;U-3.3.3- h'J7^tD-2- t+vyDtl) T 

( l ) 2-[5- )\,tf-)iT i y-6- **y-2-(o- h u ;u)-i.6--> 

t Ko-1- f'J i ^;u]-N-(i- ^>^;u-3.3.3- MJ 7;U*o-2- tKo + ->y 
d^) T-tr** K©^fiRliHSfemi t^tH©^r^T1to^e BP*>^ [5- Oi? 
^t+i/*;^:-;i7;;-6- t+7-2-(o-f'J/l)-l,6-i;bKo-l- k'lj;-; 
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-/b] Kit (##0»I12OSlS<t^%l. 1.20 g. 3.05 mmoD&DMF (15 ml) 
3-T^y-l.l.l- MJ7^tn-4- 7x-;l.-2- (#%#Jl commit 

<9t®. 709 mg. 3.23 mmol), WSCI©£fi*E (701 mg. 3.66 mmoO&O'HOBT (824 
mg. 6.10 mmoDt&SU §tfHfc£$£ft£j& B B B i: LT1. 66 g (925K)?#/; 0 
mp 217-221'C 

1 H-NMR (500 MHz. DMS0-d*) <5 8.87 (s. 0.5H). 8.86 (s. 0.5H). 8.43 (s. 1H). 
8.18 (d. J = 8.4 Hz. 0.5H). 8.14 (d. J = 8. 6 Hz. 0.5H). 7.46-7.10 (m. 12 
H). 7.01 (m. 2H). 6.60 (m. 1H). 5.19 (s. 2H). 4.46 (d. J = 16.4 Hz. 0.5H). 
4.26 (d. J = 16.2 Hz. 0.5H). 4.15 (d. J = 16.2 Hz. 0.5H). 3.96 (m. 1.5H). 
3.85 (in. 1H). 2.87 On. 1H). 2.70 (m. 1H). 2.12 (s. 1.5H). 2.02 (s. 1.5H) 
IR (KBr) 3370. 3270. 1700. 1660. 1605. 1515 cm-' 

(2) ±&t Kn*Wfc£tt (1.30 g. 2. 19 mmoD&DMSO (10 mD&tf hX>x> 
(10 ml) WSCI0&»£ (2.09 g. 10.9 nmoORtfSJ O o nft& ( 

0.36 ml. 4.4 nioO^AIU £®ft:£%J£ft£&B B H t LT1. 30 g (100X) »fc 0 
mp 127-129'C 

1 H-NMR (500 MHz. DMS0-d.+D 2 0) 6 8.40 (s. 1H). 7.45-7.38 (m. 5 H). 7.35 
(t. J = 7. 1 Hz. 1H). 7.30 (d. J = 7. 6 Hz. 1H). 7.26-7.00 (m. 7H). 5.19 ( 
s. 2H). 4.43 (d. J = 16.5 Hz. 0.5H). 4.33 (d. J = 16.0 Hz. 0.5H). 4.18-4. 
03 (id. 2H). 3.07 (m. 1H). 2.54 (m. 1H). 2.07 (s. 1.5H). 1.95 (s. 1.5H) 
IR (KBr) 3380. 3250. 3040. 1725. 1680. 1640. 1605. 1510 cm" 1 
MS (CI. positive) m/z 593 (MH * ) 

2-15- 7; y>-6- 3t-*V-2-(o-H;;iO-1.6-S>k Ko-i- fc? »J S y;U]-N-(l- ^ 
>>>;U-3.3. 3- h 'J 7 4/*a-2- t+V/Dt^) T*^~ K©£fi5c 

£Jfeffl6 irl5)«©^j*-C^fiJcb/Co BP*>, 3S&#J23©aSS{fc£ ! BJ (742 mg. 1. 
25 ■■ol)*y*y-* (8 ml) (0.4 ml) &CH0X 

(271 v)^flgU Mffc^«**fe©T*;b7TXfcLT410 mg (725D»fc. 
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'H-NMR (500 MHz. DMS0-d,+D 2 0) S 7.40-6.95 (m. 10H). 4.40 (d. J = 16. 5 H 
z. 0.5H). 4.32 (d. J = 16.2 Hz. 0.5H). 4. 15-3. 95' (m. 2H). 3.07 (m. 1H). 
2.54 On. 1H). 2.04 (s. 1.5H). 1.95 (s. 1.5H) 
IR (KBr) 3400. 1655. 1605 cm"' 
MS (CI. positive) m/z 459 (MH * ) 

2-[5- ^yjbt^i'iibtf-hr l y-2-(4-?DD7i-;iH-t*7-i.6- 

( 1 ) 2-[5- sOyjlj-lri/tiJltf-frT I ;-2-(4-^DD7i-;l)-6-t*7 
-1.6- ^tKo-l- fj * ^/1<]-N-(1- ^>^-3.3.3- h'j7^tn-2- fc K 

D+^Dt'/i) r-tr^; Y<D&mtnmm\ tm&®i5&xft^tzo bp*>> [5- 

o-l- fcTU $S?-;H #Bt (^t{W130^ffi{k£%). 2.50 g. 6.04 mmol)£DMF 
(20 ml) 3-T i \, i- h ij 7^^0-4- 7x-;l/-2- 15 J-)l ( 

®&®<t&V0, 1.39 g. 6.34 nunol), WSClOESMg (1.39 g. 7.25 mmo 
D&tfHOBT (1.63 g. 1.21 moDtftlU Bttffr&ttfcfcfti&S t LT3. 72 g 

Cl00%>l#^e 

mp 257-262'C 

•H-NMR (500 MHz. DMS0-d,) 8 8.88 (s. 1H), 8.42 (s, 1H). 8.33 (d. J = 8. 
6 Hz. 1H). 7.45-7.37 (m. 8H). 7.34 (t. J = 7. 1 Hz. 1H). 7.23-7.18 (m. 3H). 
7.09 (m. 2H). 6.71 (brs. 1H). 5.18 (s. 2H). 4.44 (d. J = 16.6 Hz. 1H). 
4.19 (d. J = 16.6 Hz. 1H). 4.07 (id. 1H). 3.90 (m. 1H). 2.93 (dd. J = 14. 
1. 2.7 Hz. 1H). 2.72 (dd, J = 14.1. 10.5 Hz. 1H) 
IR (KBr) 3420. 3260. 1705. 1660. 1600. 1520 cm"' 

(2) ±Et Yu*is<t£® (2.71 g. 4.41 mmol)£DMS0 (25 mD&tf h ;Ux > 
(25 ml)CDil£r&jfc<K (4.23 g. 22.1 mmoD&tf i> ? a ogtS* ( 
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0.75 ml. 9.1 BflioDfcfflSU «B{fc£tt*il*fet&fl LT2.53 g (94SM#/c 0 
rap 1 99-20 l'C 

'H-NMR (500 MHz. DMSO-d«+D 2 0) 6 8.39 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.42-7.30 (m. 7H). 7.20-7.12 Cm. 5 H). 5.18 (s. 2H). 4.41 Cd. J - 16.8 H 
z. 1H). 4.30-4.20 (m. 2H). 3.11 (dd. J = 14.1. 2.4 Hz. 1H). 2.59 (dd. J 
= 14.1. 11.6 Hz. 1H) 

IR (KBr) 3370. 1730. 1640. 1600. 1515 cm" 1 
MS (CI. positive) m/z 613. 615 (MH + ) 

2-[5- 7;;-2-(4-?nD7i-;t)-m'K6- i^tKo-1- tf'J$i>;H- 
N _d- Kyi>Jl-2.3. 3- h'J7;Uto-2- 7 7o bf /I,) T-tr* i K©£fiE 

HJfofl^GD^Sffc^fi) (561 mg. 0.915 mmol) fcT-7-;U (0.32 ml. 2. 9 m 
iol)©^?DD^> (12 ml)J&ttK*toT\ F'J7^to^>^;l/t^K ( 
0.50 nil. 5.7 onol)€]m*.*:fe. 0 "C-^STl OTIttfcLfc. *»TTttf&« 
g*7jC3^ h 'J ^ (12 ml) £1111*., 30aifflif#Ufcfc, ££ft£I&fn/£® 

h 'J (50 mDKin*., ft»xf-;UTJAffiL^o $*Jii&£tefi]:£ 

USTTKtlb, SE<t£$£*&e.£a e B £:bT372 mg (85 X) ?#^» 
mp 197-200°C 

1 H-NMR (500 MHz. DMS0-d,+D 2 0) S 7.33 (d. J = 8.5 Hz. 2H). 7.29 (s. 1H). 
7.26 (d. J = 8.5 Hz. 2H). 7.20-7.13 (m. 5H). 4.38 (d. J = 16.4 Hz. 1H). 
4.27-4.17 On. 2H). 3.11 (dd. J = 14.0. 2.4 Hz. 1H). 2.60 (dd. J = 14.0. 
11.6 Hz. 1H) 

IR (KBr) 3400. 3250. 1640. 1615. 1545 cm" 1 
MS (CI. positive) m/z 479. 481 (MH* ) 
H&0J27 

2-[5- ^>^;l/t+i/*^«7U-H4^ h*->7x-AO-6-:**y-1.6- 
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( 1 ) 2- [5- K'sV hit* I'll h#—to~r i J-Kk-i h + ->7 i-;l/)-6-t + 
V-1.6- ytKo-1- tf'J ^ ^;l/]-N-(l- <>^;l/-3.3.3- h'J7y|/to-2- t 

[5- ^>^;lt + ->*A*-AT;;-2-(4^ h + x— ;U)-6-^+7-l. 6- 

yfc kd-i- f'j ^ j>-;h &nmu<Dmm<t£®, 5.00 g. 12.2 mmon 

*DMF (40 ml) 3-T^y-l.l.l- F'J7Ato-4- 7x-;U-2- 7'*y 

-;U (£#0J1 ©Mffc^ttl. 2.94 g. 13.4 mmol). WSCI©E$?i£(2.81 g. 14. 
7 mmol) SC/HOBT (3.29 g. 24.3 rnnol) t U i fiSfb-^^&fe&iFB £ LT 
7.23 g (97X)»/io 
mp 217-22PC 

'H-NMR (500 MHz. DMSO-d.) 5 8.80 (s. 1H). 8.40 (s. 1H). 8.34 (d. J - 8. 
7 Hz. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 7.39 (t, J = 7. 1 Hz. 2H). 7.36-7.30 
(in. 3H). 7.25-7.17 (m. 3H). 7.13 (d. J = 6.7 Hz. 2H). 6.91 (d. J = 8. 8 H 
z. 2H). 6.71 (d. J = 7.1 Hz. 1H). 5.18 (s. 2H). 4.44 (d. J = 16.5 Hz. 1H). 
4.27 (d. J = 16.5 Hz. 1H). 4.11 (m. 1H). 3.92 (m. 1H). 3.82 (s. 3H). 2.9 
4 (dd. J = 14.4. 2.9 Hz. 1H). 2.76 (dd. J = 14.4. 10.4 Hz. 1H) 
IR (KBr) 3360. 3270. 3060. 2930. 1700. 1655. 1605. 1525 cnf 1 
(2) iEt Ko*-Wfc£te (4.00 g. 6.55 mmoD&DMSO (30 ml)&tfMUx> 
(30 ml) CDS£#«4», WSCl©iIB*E (6.12 g. 31.9 moORtf i> ? o oft» ( 
1.05 ml. 12.7 mmol) fcfcSU Mffc#tt**H5.»fli: LT3.27 g (82»f#fco 
mp 172-174'C 

1 H-NMR (500 MHz. DMSO-dt+DtO) 6 8.38 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7.1 Hz. 2H). 7.35 (t. J = 7. 1 Hz. 1H). 7.26 (d. J = 8. 8 Hz. 
2H). 7.24-7.16 (m. 5 H). 6.86 (d, J = 8.8 Hz. 2H). 5.18 (s. 2H). 4.42 (d. 
J = 16.4 Hz. 1H). 4.36-4.27 (id. 2H). 3.82 (s. 3H). 3.14 (d. J » 14.2 Hz. 
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1H). 2.62 Cdd, J = 14.2, 11.5 Hz. 1H) 
IR (KBr) 3300. 1725. 1650. 1605 cm' 1 
MS (CI. positive) m/z 609 (MH * ) 
#Ifli0J28 

2-[5- 7W-2-(4-y h + ->7x-il)-K + V-l,6- i>tKo-l- tiJ;^;H- 
N-(l- ^<>^;l/-3.3.3- h'j7;l/tD-2- t+V^DW) T-tr9i V(D&f£ 

mm^mtrnmo^m-c^btzo bp*>. mmmz7<D%m<t&VD (497 mg. 0. 

817 mmol) ^?dd^> (10 ml)£$ t K T-V-zU (0.28 ml. 2. 6 mmol) 
Tktf M 7 Hit a J 9 yX)l* y&t (0.43 ml. 4.9 mmol) t&SU %M<t£®i 

i:LT377 mg (97 %) #/c 0 
mp 137-1 40*C 

1 H-NMR (500 MHz. DMS0-d«+Di0) 8 7.30 (s. 1H). 7.24-7.15 (m. 7H). 6.82 ( 
d. J = 8.8 Hz. 2H). 4.37 (d, J = 16.3 Hz. 1H). 4.31-4.23 (m. 2H). 3.81 ( 
s. 3H). 3.13 (dd. J = 14.2. 2.2 Hz. 1H). 2.63 (dd. J = 14.2. 11.5 Hz. 1H) 
IR (KBr) 3400. 3260. 3050. 1635. 1605. 1540 cm -1 
MS (CI. positive) m/z 475 (MH * ) 

mmm 

2-[ 5 - t = y-2-(4-t Fa + ->7x-;i/H-t4 1 V-lJ- ^tKo-1- fcT <J i 'J 
;H-N-(1- ^0^^-3.3.3- h 'J 7;ito-2- V "7*0 t?/lO 7*?i h'CD£ 

HSfe^J28©SSffc^%) (375 mg. 0.790 mmol) O^^d^v (10 ml)£8£ 
(rZlifb^O^CD^^ o° * 9 >i§& (1.0 M. 16 ml. 16 mmol)£tJDX-> W&X 

24B*ism^b^o *9J-t\< (3mi) £tm>u io#fyns#L/-'f*> ££?££«&fn 

j^glTK^^- h 'J 0 AtK^jH (50 rnDKlra*.. KKx^;l/Tf*{UL^o 

)l) S^tB*5A^a-7hr7 7><-(67:33 7K" Tth-hH) KcfcOfl- 
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'H-NMR (500 MHz. DMS0-d,+D*0) 6 7.31 (s. 1H). 7.25-7.12 (m. 5H). 7.08 ( 
d. J = 8.6 Hz, 2H). 6.72 (d. J = 8. 6 Hz. 2H). 4.38 (d. J = 16.2 Hz. 1H). 
4.31 (d. J = 16.2 Hz. 1H). 4.25 (dd. J = 11.3. 2.1 Hz. 1H). 3.13 (dd. J 
= 13.8. 2.1 Hz. 1H). 2.62 (dd. J = 13.8. 11.3 Hz. 1H) 
IR (KBr) 3300. 1650. 1605. 1510 cm' 1 
MS (CI. positive) m/z 461 (MH * ) 

2-[5- A' 7 = y-2-(4-~ hay x.=.;lO-6-**y-l. 6- 

5>k Ko-1- tf >; 5^;U]-N-(1- ^>^^-3.3.3- h'J7**o-2- **y7o 
7-b* $ KCD£JS 

(1) 2-15- ^>yAt*->*A^7; y-2-(4-- ho7x-^H-t+V 
-1.6- S^tKo-l- U ^ iSJl]-H-(\- ^>^;U-3.3.3- h'i7^to-2- tK 
a*i/zfaV>\,) K0£j£l**»«Ml tlSIKO^ffiTff ofio BP£. [5- 

/<>-Jiltt->*/^-A7; ;-2-(4--hn7x-;0-6-t+V-|.6- K 
n-1- tT»J i SJ-'H (#^0I15©SHffc£ttl. 14.2 g. 33.5 imol)&DUF 
(120 nl)**«K S-T^y -1.1.1- HJ7Jl/*n-4- 7 x-*-2- 19 J ( 
#%flWl ©SSffc'&'HD. 8.08 g. 36.9 mmol), WSCl®£B*£ (7.71 g. 40.2 mrao 
DStfHOBT (9.05 g. 67.0 onol) fcftSU BWffc£tt£fcfetSfi£ LT19. 4 g 

(93 X)»fco 
mp 238-242'C 

'H-NMR (500 MHz. DMSO-d.) 6 8.97 (s. 1H). 8.46 (s. 1H). 8.36 (d. J = 8. 
8 Hz. 1H). 8.21 (d. J = 8.7 Hz. 2H). 7.65 (d. J = 8.7 Hz. 2H). 7.44 (d. 
J = 7.1 Hz. 2H). 7.39 (t. J - 7. 1 Hz. 2H). 7.34 (t. J - 7. 1 Hz. 1H). 7.1 
7 (t. J - 7.1 Hz. 2H). 7.13-7.06 (n. 3H). 6.71 (d. J - 7. 1 Hz. 1H). 5.19 
(s. 2H). 4.48 (d. J = 16.8 Hz. 1H). 4.19 (d. J = 16.8 Hz. 1H). 4.06 (m. 
1H). 3.88 (n. 1H). 2.92 (dd. J = 14.1. 2.7 Hz. 1H). 2.68 (dd. J = 14.1. 
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10.9 Hz. 1H) 

[R (KBr) 3360. 3270. 1720. 1660. 1590. 1510 cm"' 

(2) ±Et K o * •Wfc^lSl C9.85 g. 15. 7 mmol)£DMS0 C75 mDRtf r- ;Ux ;/ 
(75 ml)©fi£8ift ( K WSClCD£fi*£ (12.9 g, 67.3 maoD&tf o oftH ( 

2.6 ml. 32 mmol) £4613 U Mffc£to£8fc*fel£fii: LT8. 94 g (91 %) ®tz 0 

mp 117-121'C 

1 H-NMR (500 MHz, DMS0-d 6 +D,0) 6 8.44 (s. 1H). 8.17 (d. J = 8. 8 Hz. 2H). 

7.58 (d. J = 8.8 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 2H). 7.40 (t. J = 7. 1 Hz. 

2H). 7.35 (t. J * 7.1 Hz. 1H). 7.17-7.07 On. 5 H). 5.19 (s. 2H), 4.47 (d. 

J - 15.3 Hz. 1H). 4.32-4.19 (m. 2H). 3.10 (dd. J = 14.1. 2.3 Hz. 1H). 2. 

56 (dd. J = 14.1. 11.7 Hz. 1H) 

IR (KBr) 3290. 3050. 1725. 1640. 1595. 1515 cm" 

MS (CI. positive) m/z 624 (MH * ) 

mmm 

2-[5- 7i;-2-(4--hD7i-^H-t+V-1.6- ytKo-l- t*»J~^;l/]- 

nm&mtmmoijfe'z'rT^Ko bps* mmM2o®m&<t&®i (587 mg. 0.94 

1 mmol) ^^onyr,/ (10 ml)fcft t K T-7-/1, (0.33 ml. 3. OmmoDS 
j;h'j7^ta^ (0.55 ml. 6.2 mmol) t MS U %U<t4sfy% 

LT287 mg (62 %) '&tz 0 

mp 130-134°C 

1 H-NMR (500 MHz. DMSO-d.+D 2 0) 6 8.12 (d. J = 8.8 Hz. 2H). 7.52 (d. J = 
8.8 Hz. 2H). 7.33 (s. 1H). 7.18-7.08 (m. 5H). 4.45 (d. J = 16.4 Hz. 1H). 
4.27-4.18 (m. 2H). 3.10 (dd. J = 14.1. 2.5 Hz. 1H). 2.57 (dd. J = 14.1. 
11.7 Hz. 1H) 

IR (KBr) 3400, 3250. 1640. 1615. 1520 cnf 1 
MS (CI. positive) m/z 490 (MH + ) 
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2 -[2-(4-T ^ J 7x-^)-5-^>^^t+^A^t«-^7 S y-6- *+V-1.6- 
try i 2>;H-N-(1- ^>^;U-3.3.3- F'J7Ud-2- t + V^o 

liSKWaoo^afk^tt (2.00 g. 3.21 mmoDOTHF (30 ml) <b7K (13 nl)OS 
(2.15 g. 38.5 tnmoDtl N £B? (1.7 ml) £JJD*.. MT18^H 

fcfSfDflfcft*** h 'J *«M<fttt (150 ml) liftD*, ftBif-^-Ttttti Lfc 0 lA 

wiUTffbnyiaii^^y *y^;&?/.?ov h?*?? * - (50:50 ^ooy 

ft»if*) ICJOJMMMU MflS*tt**fe»fti:UT1.59 g (83 

mp 98-101 *C 

1 H-NMR (300 MHz. DMSO-d.) <5 8.66 (s. 1H). 8.32 (s. 1H). 8.22 (d. J = 9. 

7 Hz. 1H). 7.48-7.16 (m. 10H). 7.14 (s. 1H). 7.11 (s, 1H). 7.03 (d. J = 

8.6 Hz. 2H). 6.49 (d. J = 8. 6 Hz. 2H). 5.95-5.55 (br. 2H). 5.16 (s. 2H). 

4.44 (d. J = 16.6 Hz. 1H). 4.38 (d. J = 16.6 Hz. 1H). 4.26 (brt. J * 9. 6 

Hz. 1H). 3.15 (m. 1H). 2.64 (dd. J = 14.0 Hz. 1H) 

[R (KBr) 3350. 1645. 1605 cnf* 

MS (SIMS, positive) m/z 594 (MH * ) 

$M33 

2-[5-7:;-2-(4-Ti;7i^H-t*V-l,6- -JfcKo-l- \£ V i i? )\,)- 
N-Cl- ^-3.3.3- h'J7^tD-2- t+V^oW) T*9l KO#flc 

£Jftffil2 irl^^^^ftT^To/Ce ^mmZ^omUit^im mg, 0.314 nunol) 
£Mk (3 ml) RCFfltt^ft (70 X. 3 ft) ©»£»ft*K 10* '^i^Aft* 
(100 mg)©#£T, **MftT-CRtS*^ Mfk^tt*»»fe»*ttteA^ 
LT68 mg (44 X)»fco 
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mp >210 °C (#*?) 

>H-NMR (300 MHz. DMSO-de) 6 8.17 (d. J = 9. 6 Hz. 1H). 7.35-7.15 (in, 6H). 
7.15 (s. 1H). 7.11 (s. 1H). 6.94 (d. J = 8.5 Hz. 2H). 6.46 (d. J = 8.5 H 
z. 1H). 5.46 (s. 2H). 4.92 (s. 2H). 4.38 (d. J = 16. 1 Hz. 1H). 4.31 (d, 
J = 16. 1 Hz. 1H). 4.23 (brt. J = 9.7 Hz. 1H). 3.14 (dd. J = 14.1. 2.0 Hz. 
1H). 2.65 (dd. J = 14.1. 11.2 Hz. 1H) 
[R (KBr) 3275. 1650. 1605. 1505 cnf ' 
MS (SIMS, positive) m/z 460 (MH + ) 

mmm 

2-[5- fsitfltlhi/tlfrtf-JW i J-2~U- ! J* i-JlT U"? x-^)-6-^ + 
7-1.6- i?t Ko-1- tT'J * -;;;l,]-N-(l- 'OS^l-3.3.3- f'j7;lto-2- * 

mmmwmmit&VB (235 mg, 0.396 mmol) <D/? J-fr (10 ml)&0 : *;U 
> (2 ml) ©*^*tt»C**#fflftT10X '^WLtiilk (89 mg)«rJfli, 

y-;UTflfe^tfco «bn/c«a^r->'J *W7A?o7 h r 

77 4 -(75:25 ^ o a y ^ >- Mxf-;U) KJ:*)£*tiHRU 

LT135 mg (55X)#fco *OfcO^^DDt«/^- >(50:50) 
^^ B B B U ftfe£f B £56 mg t#fc. 
mp 220-222'C 

'H-NMR (500 MHz. DMS0-d.+D a 0) 8 8.35 (s. 1H). 7.43 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7. 1 Hz. 2H). 7.35 (t. J - 7. 1 Hz. 1H). 7.26-7.17 (m. 5H). 
7.15 (d. J - 8.9 Hz, 2H). 6.56 (d. J = 8.9 Hz. 2H). 5.17 (s. 2H). 4.47 ( 
d. J = 16.6 Hz. 1H). 4.38-4.32 On. 2H). 3.16 (dd. J = 14.3. 2.2 Hz. IH). 
2.98 (s. 6H). 2.65 (dd. J = 14.3. 11.5 Hz. 1H) 
IR (KBr) 3390. 3280. 1715. 1650. 1605 cm" 1 
MS (CI. positive) m/z 622 (MH * ) 
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2-[5- T ; ; -2-(4-y ^ f^T ; ; 7 li^-B-t* V-l. 6- ^th'o-l- h* 'J 
5 5>il3-N-(l- v^-3. 3.3- MJ7/l/ta-2- t + V^D^;l) T-tr^i K 

fdfc0fl26fcffit*©£fe"CfTofc. 3fcififfil34©Mfl:£& (53 mg. 0.085 mmol) 
aa y ? > (3 ml) T-y-;U (0.03 ml. 0.3 mmoD&tf M 7 

o / * (0.05 ml, 0.6 mmol)t4&SU ^@ffc£*il£&£.*§BB 

t LT36 mg (87 X)»fc 0 
mp 219-223'C 

'H-NMR (500 MHz. DMS0-d.+D 2 0) 6 7.31 (s. 1H). 7.27-7.17 (m. 5H). 7.07 ( 

d. J = 8.8 Hz. 2H). 6.55 (d. J • 8. 8 Hz. 2H). 4.41 (d. J = 16.2 Hz. 1H). 

4.35-4.27 (m, 2H). 3.15 (dd. J = 14.3. 2.2 Hz. 1H). 2.95 (s. 6H). 2.66 ( 

dd. J = 14.3, 11.4 Hz. 1H) 

[R (KBr) 3280. 1635. 1605 cm"' 

MS (SIMS, positive) m/z 488 (MH * ) 

2-[5- i T>IT i y-2-(4-^y f-Vl/T S J 7x-^H-t^V-1.6- ^fcKo-1- 
tf 'J ; ^ ;U]-N-(1- 0-^;U-3.3.3- h'J7;l/tD-2- 7 7*n bfrt') T-fc* 
* K©£fi£ 

Hlfe0«J34©S®fl:£<8) (90 mg. 0.148 mmol)© / * ^ (4 ml) Stf^gfc ( 
0.2 ml) ©R**«cM*BftTTlW '<5 2>*MK* C31 mg)*toi, tK^ 

£fflmTT*16l$[M#U/co /<7S^A«*£6j8Tfc£ > * J ~ *T-ftfr t/c 0 
6ft©©fit?££fi& 3 l i n^&*^ h 'J »7 (50 ml)KjD*.. S=gfcx^;UT'fa 

^J*W7A^D7 h/77<f - (97:3 ?ooW- * * J 

U Mffc£$£&£fe*Sa B aiLT46 mg (62 »*fc. *©*>©£? 
dd^^A- (50:50))^«5>fWSAt, ^Hfe^n , B€'23mg^^o 
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mp 270-275'C 

1 H-NMR (500 MHz. DMSO-d 6 +D 2 0) 6 7.27-7.17 Cm. 5H). 7.07 (d. J = 8. 9 Hz. 

2H). 7.00 (s. 1H). 6.55 (d. J = 8. 9 Hz. 2H). 4.42 (d. J = 16.3 Hz. 1H). 

4.34-4.27 (n. 2H). 3.15 (dd. J = 14.3. 2.2 Hz. 1H). 2.95 (s. 6H). 2.70 ( 

s. 3H). 2. 65 Cdd. J = 14.3. 11.4 Hz. 1H) 

IR (KBr) 3360. 1635. 1605 cm" 1 

MS (SIMS, positive) m/z 502 (MH * ) 

7-1.6- ^tKn-l- f'J i 2>;l,]-N-(l- S>*-3. 3. 3- h'J7/^o-2- t 

mmmz2v>mm<titvo 010 mg. 0.522 mmoo cdthf (8 mDmmz&tmi- h »; 

*A (220 mg. 2.08 BnoI)*tti*.fcaK **U Eftr-b^U CO. 07 ml. 1 mmo 
l)*Hn*, 0 -CT1 **®mWbtz 0 gftft* IN (40 ml)(Cjj[]*. N fftSex^ 

J:0£*f»«U M^tt^H&ttA&LTSSO rag (99 X) fcfc. 

mp 235-240'C 

•H-NMR (500 MHz. DMS0-d,+D 2 0) 6 8.38 (s. 1H). 7.59 (d. J = 8.6 Hz. 2H). 

7.45-7.35 On. 5H). 7.25-7.13 (m. 7H). 5.19 (s. 2H). 4.44 (d. J = 16.4 Hz. 

1H). 4.34 (d. J = 16.4 Hz. 1H). 4.26 (m. 1H). 3.14 (dd. J = 14.0. 2.2 Hz. 

1H). 2.60 (dd. J = 14.0. 11. 7 Hz. 1H). 2.14 (s. 3H) 

IR (KBr) 3250, 1720. 1650. 1595 cm" 1 

MS (SIMS, positive) m/z 636 (MH * ) 

^Jfi0»J38 

2-[5- T S V-2-(4-T-bf-;l/T < J 7x-A)-B-t+';-1.6- i^tKo-l- f'J 
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^ y^]-N-Cl- ^>y;i/-3.3.S- MJ7^tD-2- **v^obf;U) T-tr** K 

^«ffli6 t^»©^rffiT^acL/c. ip*,, mmm(Dmm<t£V!i C107 mg. o. 

168 mmol) **9J-)l (5 ml) (0.25 iDRtflOX '<7S>* A« 

* (38 mg)ifcau SSfb«tt«M&Hft2:LT39 mg C46X) l#/c 0 
'H-NMR (500 MHz. DMS0-d.+D 2 0) 6 7.55 (d. J = 8. 6 Hz. 2H). 7.31 (s. 1H). 
7.25-7.14 (m. 7H). 4.38 (d. J = 16.5 Hz. 1H). 4.28 (d, J = 16.5 Hz. 1H). 
4.23 (dd. J = 11.5. 2.2 Hz. 1H). 3.13 (dd. J = 13.9. 2.2 Hz. 1H). 2.61 ( 
dd. J = 13.9. 11.5 Hz. 1H). 2.11 (s. 3H) 
IR (KBr) 3280. 1650. 1595. 1530. 1505 cm" 1 
MS (CI. positive) m/z 502 (MH * ) 
f£5ffi0J39 

2- [5- ^y ^Jlt^-i/ijJlTf^jiT I y-2-(4- h <; 7;itoy 9 >xj\,*-j\,t 
;;7x-;bH-t+7-l,6- f U ~ ^;l/]-N-(l- ^> 3. 3- 

Ummw&mt&ifo (300 mg. 0.505 nmol) t V 'Jx^JUT ? >(o. 09 ml. 
0.6mmol) OTHF (10 ml) ©fcftic-78 'CT&7K h 'J 7 ;I/*d y * > x/b* >B* 
(0.10 ml. 0.59 iDPioD^tD^ -78 'CT1.5 *IBItt#l,fc 0 SfcttK* (2 ml) 
£Jjn*. SfiTSO^Bttff Lfctt, Ett;*fl£te£7jc (50 nl)(Ctn;U t»x** 

^n^g|?f^i/ij *m7A?D7 ^77^ -(75:25>>?od y fftgfc 
x^l) KJOfrfclWU Mft*ft**&M*:l,T312 mg (85 X) #fc 0 
*0iO^DD*U- (50:50)*&?M*,RU fce.*S B H B £223 mgf# 

/Co 

mp 135-138"C 

1 H-NMR (500 MHz, DMS0-d.+D,0) 6 8.39 (s. 1H). 7.45-7.33 (m. 7H). 7.27 ( 

d. J = 8.7 Hz. 2H). 7.21-7.14 (m. 5H). 5.19 (s. 2H). 4.36 (brs. 2H). 4.2 
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5 (dd. J = 11.4. 2.4 Hz. 1H). 3.13 (dd. J - 14.0. 2.4 Hz. 1H). 2.59 (dd. 

J = 14.0. 11.4 Hz. 1H) 

IR (KBr) 3300. 1725. 1650. 1515 cm" 

MS (SIMS, positive) m/z 726 (MH 4 ) 

*Jfc<W40 

2-[5- y ~ y-2-(4- h U 7^oy 9 >x**-;i,T = y 7x-M-t*v-i, 

**M26*H»®ff8TlTofc. Sttfli39®Saft*ft(iro mg. 0.138 M ol) 
f ^ Doy ^ (8ml > T-y-* (0.05 ml. 0.5 mmol)SO'h';7 

Ato/^>xA*>| (0.075 ml. 0.85»l)iMU &«<b««b«jft&tt 

A£ LT77 mg (94 %)'&tz 0 
mp 188-1 91*C 

'H-NMR (500 MHz. DMS0-d e +D 2 0) 6 7.36 (d. J = 8. 7 Hz. 2H). 7.32 (s. 1H). 
7.30 (d. J = 8.7 Hz. 2H). 7.21-7.14 Go. 5H). 4.42-4.30 (m. 2H). 4.26 (dd. 
J = 11.5. 2.4 Hz. 1H). 3.14 (dd. J = 13.9. 2.4 Hz. 1H). 2.59 (dd. J = 
13.9. 11.5 Hz. 1H) 

IR (KBr) 3400. 3250. 3050. 1645. 1615. 1555 cm" 1 
MS (SIMS, positive) m/z 592 (MH * ) 



7*-*)-6-**y-i.6- S>fcKo-i- f »J * ->;H-N-(1- s?;u-3. 3> 3- h 

mmmtmmoxmvn^tzo x*m&«>*m(t*mzoo n . 0.505 mod 

£THF (8 ml)fcft*> ^Sth'JOA (106 mg. 1.00 wm\)<OttT. ?on£ 
V^obT;K0.12 ml. 1.1 mmol) t&Ltt&it. mm<t4% t LX 
320 mg (93 %) f#fc 0 
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mp 219-221'C 

'H-NMR C500 MHz. DMS0-d,+D 2 0) 6 8.38 (s. 1H). 7.48 (d. J = 8. 7 Hz. 2H). 
7.45-7.38 (m. 4H). 7.35 (t. J = 7.0 Hz. 1H). 7.23-7.13 Cm. 7H). 5.18 (s. 
2H). 4.95 (sept. J = 6.2 Hz. 1H). 4.44 (d. J » 16.4 Hz. 1H). 4.33 (d. J 
= 16.4 Hz. 1H). 4.24 (dd. J = 11.4. 2.2 Hz. 1H). 3.13 Cdd. J = 13.9. 2.2 
Hz. 1H). 2.60 (dd. J = 13.9. 11.4 Hz. 1H). 1.29 (d. J = 6.2 Hz. 6H) 
IR (KBr) 3250. 1720. 1690. 1655. 1605. 1500 cm" 1 
MS (CI. positive) m/z 680 (MH * ) 

mmm42 

2-[5- T ; y-2-(4->T vyD^i/^U^AT; ^z-^H-t+V-l.fi- 
^bKn-l- > S>*]-N-(l- a;>^;u-3.3 i3 . h>)7)l*a-2- 

nmm2 tmrn^mv^mbtzo ep-^ mmmucommit^ ess mg. o.i 

3 mmol) (5 ml) &&<K 10* '^^OAKI (29 mg)0#£T, 

*mnm%.T-cKfcz-e, mm<t&®£tm&%n B a t lt52 mg (73 %mtz 0 

mp I31-135*C 

'H-NMR (500 MHz. DMS0-d«+D 2 0) 6 7.44 (d. J = 8. 7 Hz. 2H). 7.31 (s. 1H). 
7.23-7.12 (m. 7H). 4.94 (sept. J = 6.2 Hz. 1H). 4.39 (d. J = 16.3 Hz. 1H). 
4.28 (d. J = 16.3 Hz. 1H). 4.23 (dd. J = 11.3. 2.1 Hz. 1H). 3.13 (dd. J 
= 14.0. 2.1 Hz. 1H). 2.61 (dd. J = 14.0. 11.3 Hz, 1H). 1.29 (d. J = 6.2 
Hz. 6H) 

IR (KBr) 3380. 1690. 1660. 1610. 1510 cnr» 
MS (CI. positive) m/z 546 (MH * ) 

2-[5- s<>i?Jl**i/fj)l,tf-Jl,T i ;-2-(3.5-^-hD7x-/l/)-6-t4 i V-l, 
6-^tKo-l- f»J * i^)-N-(l- ^>^;b-3.3.3- h'J7;bto-2- 
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( 1 ) 2- [5- *#.=.,I,t J y-2-CS. ^D 7l - Wt 

+ 7-1.6- ytKD-1- e U ^;H-N-(1- -O^U-3.3.3- M77t,*o- 2 - 

[5- a: > ^t^* 2/* - ;U7 $ y - 2 -(3. 5^-Fd7 *i*)-6-*-* 7-1. 6- 

©«*tt. 3.74 g. 7.08 mmol)£DMF (25 ml) JgftiK 3- 7 >;-l.l.l- M 7 
7xx;U- 2 - 7'*y-;l, (#* Ml oZMitG®. 1.78 g. 8.12 mmo 
1). WSCroiMK (1.63 g. 8.50 nunoO&tfHOBT (1.91 g, H.l mmol) t &m U 
ittfc*tt*flMMfciLT4.06 g (86 |) fffc. 

■H-NIIR (500 MHz, DUSO-d.) 6 9.06 (s. 1H). 8.94 (t. J = 2. 1 Hz. 1H). 8.7 
1 (d. J = 2.1 Hz. 2H). 8.49 (s. 1M). 8.40 (d. J = 8. 7 Hz. 1H). 7.45 ( d . 
J = 7.1 Hz. 2H). 7.40 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 7.1 
4-7.05 (.. 5H). 6.62 (d. J = 7.3 Hz. 1H). 5.20 (s. 2H). 4.51 (d. J = 16. 
8 Hz. 1H). 4.36 (d. J = 16.8 Hz. 1H). 3.98 (m. 1H). 3.85 On. 1H). 2.89 ( 
dd. J = 14.1. 2.9 Hz. 1H). 2.65 (dd. J = 14.1. 10.6 Hz. 1H) 
IR (KBr) 3280. 3090. 1720. 1665. 1510 cm" 

(2) lEt Ko*2/ffc£to (3.22 g. 4.80 mmol)£DMS0 (20 mOScf h^x> 
(20 lOOR****** WSCIOfc&ig (4.60 g. 24.0 noDSCF^^DRA ( 
0.80 ml. 9.7 noD^ftlU •■fk*«*Kttfttt* t LT2.70 g (84 %) f# 

/Co 

mp 154-157'C 

'H-NMR (500 MHz. DMS0-d,+D 2 0) 5 8.97 (t. J = 2.0 Hz. 1H). 8.63 (d. J = 
2.0 Hz. 2H). 8.45 (s. 1H). 7.45 (d. J = 7. 1 Hz. 2H). 7.41 (t. J = 7. 1 Hz. 
2H). 7.36 (t. J - 7.1 Hz. 1H). 7.09-7.00 On. 5 H). 5.20 (s. 2H). 4.48 (b 
rs. 2H). 4.09 (dd. J = 11.7. 2.5 Hz. 1H). 3.03 (dd. J = 13.7. 2.5 Hz. 1H). 
2.49 (dd. J = 13.7. 11.7 Hz. 1H) 
IR (KBr) 3300. 3070. 1725. 1655. 1540. 1515 cm"' 
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MS (SIMS, positive) m/z 687 (M+HjO+H* ) 

mmmu 

2-[5- T = y-2-(3.5->>- h o7x-;l)-6-t+7-l,6- Ko-l- t: 'J i ^ 
;i/]-N-(l- Oi>Jl-Z.S. 3- h'j7;bta-2- t+V^a^) T-tr^i K©£ 
J* 

*ifc0J26i:ffil§©£feTffofco fl&flJ43©^gft:£$|(405 mg. 0.606 nmol) 
dd> * > (7 ml) 7-V-;U (0.21 ml. 1.9 mmoD&tf h 'J 7 

;^D^>^,t>S (0.29 ml. 3.3 mmol) i&S U Mffc£to£fcfetefi 
t UT305 mg (94 S5) 
mp 206-209'C 

1 H-NMR (500 MHz. DMSO-dstDzO) 5 8.91 (t. J = 2. 1 Hz. 1H). 8.56 (d. J = 
2.1 Hz. 2H). 7.34 (s. 1H). 7.10-7.01 (m. 5H). 4.45 (brs. 2H). 4.10 (dd. 
J = 11.4. 2. 6 Hz. 1H). 3.03 (dd. J = 13.7. 2.6 Hz. 1H). 2.50 (dd. J = 
13.7. 11.4 Hz. 1H) 

IR (KBr) 3280. 3070. 1660. 1605. 1540 cm' 1 
MS (CI. positive) m/z 535 (MH * ) 

2-[2-(3.5--^y S J 7x-;i)-H>^^t*->*/^'-;t.7 * y-6- **y-i. 

6-^bFo-l- h'»; < ^;l/]-N-(l- 'O i^l>-3. 3. 3- F'J7;ltn-2- t + V7' 
ofcT;lO 7fM K®£Jj£ 

Htt«32t^«H©^j5feTffo/io BPS, *JfcfW43©«Hffc£tt(887 mg. 1.33 
mmol) ©THF (13 ml) t7k (6 ml) ®m&fefo<P, &fc> (890 mg. 15.9 nmol)£ 
INS® (0.7 ml) tilU *H<fc£to*»*fel£Ai:LT788 mg (97 %) 
mp 178-181'C 

'H-NMR (500 MHz. DMS0-d.+D 2 0) 5 8.34 (s. 1H). 7.45-7.38 (m. 4H). 7.36 ( 
t. J = 6.9 Hz. 1H). 7.20 (t. J = 7.0 Hz. 2H). 7.17-7.11 (m. 3H). 6.00 (t. 
J = 2.0 Hz. 1H). 5.82 (d. J = 2.0 Hz. 2H). 5.18 (s. 1H). 4.51 (d. J = 
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16.0 Hz. 1H). 4.44 (d. J = 16.0 Hz. 1H). 4.10 (dd. J = u. 4 , 2 .4 Hz. IH), 
3.09 (dd. J = 14.2. 2.4 Hz. IH). 2.66 (dd. J = 14.2. 11.4 Hz. IH) 
IR (KBr) 3420. 3330. 1680. 1645. 1600. 1520 cm"' 
MS (CI. positive) m/z 609 (MH * ) 

2-[5- 7»;-2-(3.H7;;7x^)-mv-1.6- £ » ) 

^]-N-Cl- 0^-3.3.3- h';7^D-2- **>Jzfat'Jl) T±9i K<D£ 

mmm2 tmm(D^mrn^tz 0 mmu5omm<t^<i\5o mg . 0.246 mo \) 

Z/fJ-Jl (5 ml) &C/THF (3 ml)©ig£fcftcK \q% /<5 5>*A«* (56 ffl 
gXDfrftT. **M*TTfifca* % SMit*®* h LT104 mg ( 
89K)|#/Co 
mp 127-130*C 

'H-NMR (500 MHz. DMSO-d.fDiO) 6 7.26 (s. IH). 7.21 (t. J = 7. 0 Hz. 2H). 
7.16-7.12 (m. 3H). 5.93 (t. J = 2.0 Hz. IH). 5.77 (d. J = 2.0 Hz. 2H). 
4.45 (d. J = 15.9 Hz. IH). 4.39 (d. J = 15.9 Hz. IH). 4.05 (m. IH). 3.08 
(dd. J = 14.0. 2.4 Hz. IH). 2.69 (dd. J = 14.0. 11.2 Hz. IH) 
IR (KBr) 3320. 1650. 1600. 1520 cm" 5 
MS (CI. positive) m/z 475 (MH * ) 

2-[5- / <>iJW + i'*^t:-;i,7U-6- 3*-*7-2-(8-tTU2;;U)-i.6-yt K 
o-l- try $ •W-N-a- *>2>;u-3,3.3- MJ7^to-2- t+V^Dt» 

(1) 2- [5- '<>^t + >'*;^:-/b7; y-6- **7-2-(3-try S>;10-1.6- 
i>bKo-l- try i^;H-N-(l- ^>^;U-3.3.3- b*)7A,*a-2- t Kn*-> 
yat;U) r-fr** K<Z>6&li*ttflll t ^©^fcTfr-o BP*,, [5- 

^^t+i/*;^:-A7;;-6- **v-2-(3-ey y;i)-i.6-y t Kd-i- try 



9 6 



WO 96/33974 PCT/JP96/01171 



~ m& (&%Ml7<Dmm<t&®. 2.50 g. 6.57 mmol)£DMF (25 ml) ® 

3-7;M,l,l- MJ7^tn-4- 7xi;b-2-^;-;l (#%#Jl © 
1.51 g. 6.89 no IX WSC!©i£S*£ (1.51 g. 7.88 mmoD&tfHOBT 
(1.77 g. 13.1 mmol) tllU B ^fc£&£&fe*± H H B t LT3. 58 g (94*)f#/c 0 
mp 205-209 o C 

'H-NMR (500 MHz. DMS0-d s ) <5 8.92 (s. IH). 8.70 (dd. J = 4. 9. 1.6 Hz. 1H) 
8.64 (d. J - 2.1 Hz. IH). 8.45 (s. 1H). 8.35 (d. J = 8. 7 Hz. 1H). 7.76 ( 
m. IH). 7.44 (d, J = 7. 1 Hz. 2H). 7.42-7.37 (m. 3H). 7.34 (t. J = 7. 1 Hz, 
IH). 7.23-7.16 (in. 3H), 7.08 (d. J = 7.2 Hz. 2H). 6.69 (d. J = 7. 1 Hz. 1 
H). 5.19 (s. 2H). 4.45 (d. J = 16.8 Hz. IH). 4.29 (d. J = 16.8 Hz. IH). 
4.03 (m. IH). 3.88 (sext. J = 7. 1 Hz. IH). 2.92 (dd. J = 14.2. 2.9 Hz. 1 
H). 2.71 (dd. J = 14.2. 10.4 Hz. IH) 
IR (KBr) 3370. 3280. 3050. 1720. 1665. 1600. 1515 cm" ' 

(2) ±s£t YuJf-yH^ (2.76 g. 4.75 mmol)£DMSO (20 ml)&Cf h ;Ux >. 
(20 ml) ®tt**igiK WSCI©£g*ig (4.55 g, 23.7 mmoDSc/^ ? o oft® ( 

0.80 ml. 9.7 nol)*«L3U Mfc*tt**&fftA4: LT2. 39 g (87*)f#/c 0 
mp 88- 9 PC 

'H-NMR (500 MHz. DUSO-d,+DiO) 6 8.69 (dd. J = 4. 9. 1.6 Hz. IH). 8.56 (d. 
J = 2.2 Hz. IH). 8.43 (s. IH). 7.68 (m. IH). 7.46-7.33 (m. 6H). 7.20-7.1 
0 (m. 5H). 5.19 (s. 2H). 4.41 (m. 2H). 4.20 (dd. J = 11.4. 2.5 Hz. IH). 
3.10 (dd. J = 14.0. 2.5 Hz. IH). 2.57 (dd. J = 14.0. 11.4 Hz. IH) 
IR (KBr) 3300. 1720. 1655. 1595. 1510 cm" 1 
MS (CI. positive) m/z 580 (MH * ) 

2-[5- 7;;-6- **y-2-(3-tr»j y;iO-i.6-s>fc Ko-i- t?v s ^;H-n-(i- 

^>^;U-3.3.3- h'j7;l/tn-2- t+7^D^) T*9i K©£tf 

mmm2 tmm^mx^fabtz 0 nmm47<Dmm<t&to (200 mg. 0. 
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345 mmol) (6 ml) SC/THF (4 ml)©^»jftffi, 10X'<5$>»5A 

mm (144 mg) 0??ST, 7jc*»ffl«T"CfiC£;$^ S8rk'&tt*lfcfe@ft:t L 
Till mg (72X)f#fc 0 

■H-MMR (500 MHz. DMSO-d.+D,0) 5 8.63 (dd. J ■ 4. 8. 1.5 Hz. 1H). 8.50 (d. 
J = 1.8 Hz. 1H). 7.61 (m. 1H). 7.33 (s. 1H). 7.32 (dd. J = 7. 9. 4.8 Hz. 
1H). 7.20-7.11 (m. 5H). 4.35 CAB-q. J = 16.9 Hz. 2H). 4.20 (dd. J = 11.3. 
2.3 Hz. 1H). 3.10 (dd. J = 14.0. 2.3 Hz. 1H). 2.58 (dd. J = 14.0. 11.3 H 
z. 1H) 

IR (KBr) 3410. 3270. 1690. 1650. 1605. 1535 cm-' 
MS (CI. positive) m/z 446 (MH * ) 

2-[5- 11/ j\,#z.fl,7 * j -G- **7-2-(4-£>J y;i,)-1.6-S>t K 

y-tr* $ KcD^fiR 

( 1 ) 2-15- 'Oi?Jl**i/tJ],#—Ji,7 I y-6- **7-2-(4-fc?'J S>;i,)-l.6- 
5>tKo-l- tf'J S S^;H-N-(1- ^>y^-3.3.3- F'i7Ato-2- tKo + s, 
7'Db-;l,) y*** K0ftttl**ltfll tl^^O^STft-,/c 0 1P£, [5- 
iSJl**i/*J),#-j\,7i 7-6- t+y-2-(4-f'J^^)-|.6-i>kKD-i- h* 'J 
$ gt& (##^18©^®^%. 2.66 g. 6.57 mmol)£DMF (25 ml) £ 

ft*. 3-y$y -1.1.1- h'J7/bto-4- 7x-7U-2- 7*^7-;b (#^1 © 
^Sffc£&. 1.51 g. 6.89 mmol). WSCI0£»ig (1.51 g. 7.88 mmoD&tfHOBT 
(1.77 g. 13.1 mmol) fc&SU B Wfk^^Hfe^ B e B t LT3. 59 g (94X)?# 
fc. 

mp 213-217'C 

'H-NMR (500 MHz. DMSO-d.) 6 8.96 (s. 1H). 8.62 (d. J = 5. 9 Hz. 2H). 8.4 
5 (s. 1H), 8.36 (d. J = 8.7 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 2H). 7.42-7.32 
(m. 5H). 7.23-7.16 (m. 3H). 7.09 (d. J = 7.0 Hz. 2H). 6.71 (d. J = 7. 1 H 
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z. 1H). 5.19 (s. 2H). 4.42 (d. J - 16.7 Hz. 1H). 4.23 (d. J = 16.7 Hz. 1 
H), 4.07 (m. 1H). 3.89 (sext. J = 7. 1 Hz. 1H). 2.94 (dd. J = 14.2. 2.8 H 
z. 1H). 2.71 (dd. J = 14.2. 10.6 Hz. 1H) 
IR (KBr) 3380. 3270. 1725. 1660. 1595. 1515 cm" 1 

(2) ±iet h*v*i/<t&m (2.79 g, 4.80 mmol)£DMSO (20 ml)£tfh;t,x> 
(20 mDom^®®*^ WSCKDE&E (4.60 g. 24.0 mmol)&tf : J >? o ofitK ( 

0.80 ml. 9.7 mmoDt&SU ^S<k^««fefefi t LT2. 24 g (81K)?#/; e 

mp 182-185'C 

'H-NMR (500 MHz. DMS0-d<,+D 2 0) 6 8.58 (d. J = 6.0 Hz. 2H). 8.43 (s. 1H). 
7.44 (d. J = 7.1 Hz. 2H). 7.40 (t. J = 7. 1 Hz. 2H). 7.36 (t. J = 7. 1 Hz. 
1H). 7.30 (d. J = 6.0 Hz. 2H). 7.20-7.12 (m. 5H). 5.19 (s. 2H), 4.40 (d. 
J = 16.5 Hz. 1H). 4.32 (m, 1H). 4.25 (dd. J = 11.5. 2.5 Hz. 1H). 3.11 (d 
d. J = 14.0. 2.5 Hz. 1H). 2.58 (dd. J = 14.0. 11.5 Hz. 1H) 
IR (KBr) 3380. 3290. 3030. 1725. 1660. 1595. 1515 cm-' 
MS (CI. positive) m/z 580 (MH * ) 

mmmso 

2-[5- 7;;-6- **7-2-(4-e»j;;;l,)-l,6-^t Kd-1- h-'J i itjD-u-a- 
^>^;U-3.3.3- h'J7^to-2- t^V^Df;!,) T±?i KO^JjJc 

mm\2 tmm<oy5mvn^ti 0 nmm4wmm<t&te(25o mg. 0.431 mmoo 

(6 ml) StfTHF (4 ml)<Dj!£&jfctK lOSK^^^^A^ (114 

mg) o&tET* ■fcm&wftTTKmzit, &mut®ztm&mfrt lti6i mg 

(84«) n tz e 

1 H-NMR (500 MHz. DMS0-d,+D 2 0) 6 8.52 (d. J = 6.0 Hz. 2H). 7.32 (s. 1H). 
7.24 (d. J = 6.0 Hz. 2H). 7.19-7.13 (m. 5H). 4.38 (d. J = 16.1 Hz. 1H). 
4.29 (m. 1H). 4.25 (dd. J = 11.5. 2.5 Hz. 1H). 3.11 (dd. J = 14.1. 2.5 H 
z. 1H). 2.59 (dd. J = 14.1. 11.5 Hz. 1H) 
IR (KBr) 3420. 3360. 3050. 1650. 1615. 1595. 1540 cm" 1 
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MS (CI. positive) m/z 446 (MH * ) 

2-15- ^>^;lt+i/*^-^7;;-6- ^+V-2-(2-f-i-;U)-i.6--;b K 
D-l- f'J * ->;H-N-(I- * > $7,1,-3, 3i 3 - M7;U*d-2- t+vyoh^) 
T-tr* ? K©^« 

(1) 2- [5- ^>5>*:**S/*;i,#rjl,T*y-6- V-2-(2-*i-;u)-i. 6- 

■m*i/*^iA7^-6- t+7-H2-fi-;i,)-i,6-ytKD-i- f ') 
i ftg* (#%0J19©ggrt:£to. 2.00 g. 4.84 mmol)£DMP (20 ml) & 

&<K 3-7;;-l.l.l- Mj7/^n-4- 7 x.-fr-2- 7 9 J - (##fltjl © 
gffifb^^. l.ll g. 5.06 nunolK WSClOigKig (l.n g. 5. 79 mmoDStfHOBT 
(1.31 g. 9.69 ouBol) tjQIU Bto<tGti}t:mM&i&i' g £ LT2. 66 g (94 X) 

nip 228-230'C 

'H-NMR (500 MHz. DMSO-d.) 5 8.87 (s. 1H). 8.54 (d. J = 8. 9 Hz. 1H). 8.3 
9 (s. 1H). 7.77 (dd. J = 5.1. 1.0 Hz. 1H). 7.43 (d. J = 7. 1 Hz. 2H). 7.3 
9 (t. J = 7. 1 Hz. 2H). 7.36-7.19 (m. 6H). 6.98 (dd. J - 5.1. 3.8 Hz. 1H). 
6.89 (in. 1H). 6.76 (d. J = 7. 1 Hz. 1H). 5.18 (s. 2H). 4.72 (d. J = 16.8 
Hz. 1H). 4.50 (d. J = 16.8 Hz. 1H). 4.23 Cm. 1H). 3.95 (m. 1H). 3.02 (dd. 
J = 14.1. 2.8 Hz. 1H). 2.75 (dd. J = 14.1. 11.0 Hz. 1H) 
IR (KBr) 3380. 3260. 1705. 1660. 1595. 1525 cm"' 
(2) ±Et F'o + Wt'&to (1.80 g. 3.07 mmol)£DMS0 (15 mOStf h ;lx > 
(15 ml )©&£&*£ *K WSCI®EB?£ (2.94 g. 15.3 moORtfy 9 a nfftfi* ( 
0.50 ml. 6.1 moDtmmU mm<t&®&®$i&&& t LXL 47 g (82 X) % 
tz 

mp 108-1 1TC 
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'H-NMR (500 MHz. DMS0-d,+D 2 0) S 8.36 (s. 1H). 7.75 (d. J = 5. l Hz. 1H). 
7.43 (d. J = 7.1 Hz. 2H). 7.39 Ct. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 
1H). 7.29-7.22 (m. 5 H). 6.97 (dd. J = 5.1. 3.8 Hz. 1H). 6.77 Cbrs. 1H). 
5.18 (s. 2H). 4.73 (d. J = 16.7 Hz. 1H). 4.50 (d. J = 16.7 Hz. 1H). 4.39 
(dd. J = 11.8. 2.3 Hz. 1H). 3.19 (dd. J = 13.8. 2.3 Hz. IH). 2.66 (dd. J 
= 13.8. 11.8 Hz. 1H) 

IR (KBr) 3280. 1720. 1640. 1595. 1530 era-' 
MS (CI. positive) m/z 585 (MH 4 ) 

2-[5- 7;;-6- **y-2-(2-^x-;b)-l,6-v?t Ko-J- t* 'J ~ ^;U]-N-(1- 
^>^^-3.3.3- h'J7;l/to-2- **v7otf/lO T±?i K©£fi£ 

nmm2st®m<D?j&X'ft^tz 0 w*>. mmm^xonmn^mom mg. 1.30 

mmol) £^?oo/*> (15 ml)fcfc*K T-V-;l (0.45 ml. 4.1 mmol)&tf 
h l> 7Jl>*a/ (o.70ml. 7. 9 mmol) i&g U mM<t£®$:® 

LT415 mg (71 %) ®tz 0 
mp 1 98-20 l'C 

'H-NMR (500 MHz. DMS0-d,+D 2 0) 6 7.60 (d. J = 5. 1 Hz. 1H). 7.28-7.22 (m. 

6H). 6.91 (dd. J = 5.1. 3.7 Hz. 1H). 6.64 (brs. 1H). 4.68 (d. J = 16. 5 H 

z. 1H). 4.43 (d. J = 16.5 Hz. IH). 4.37 (dd. J = 11.6. 2.4 Hz. 1H). 3.18 

(dd. J = 13.9. 2.4 Hz. IH), 2.65 (dd. J = 13.9. 11.6 Hz. IH) 

IR (KBr) 3400. 3250. 1640. 1605. 1530 cm"' 

MS (CI. positive) m/z 481 (MH * ) 

H2fe0J53 

2-[5-[4- (ij>l#*-i/) 7;;-6- **y-2- 7 x 

-;U-1,6- ^th'D-l- e>J;-;;H-N-(l-/<>m3.3- M7;U*o-2- 

(1) 2-(5- '<>y;l/t+->*^t^7;y-6- t*V-2- 7x-H,6- >J 
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t Kd-1- tf'J ^^)-N-[l- ^>>^-2-(tert- 7f-*i>y ;u) 

N-[l- ^>s;;l/-2-(tert- 7'^l^ / >j ;t,) **s/-3. 3.3- F'J7^to 

Xg ( l ) OBWft'&tt (3.50 g. 6.03 mmol)£>^OD y * > (60 ml)*, 2. 
6-;Uf-^> (1.05 ml. 9.04 mmol) ftCftert- 7?- JUS/ ;u h ij 7 u- 

h (2.92 ml. 12.7 mmol) tftlU BWffc***»#feO|»3(tfc LT3. 94 g ( 
94 » #fc 0 

mp 131.0-139. O'C 

1 H-NMR (300 MHz. DMS0-di) 5 8.84 (s. 1H). 8.42 (s. 1H). 8.27 (d. J = 7. 
5 Hz. 1H). 7.52-7.11 (m. 15H). 5.19 (s. 2H). 4.39 (d. J = 2. 2 Hz. 2H). 
4.25-4.21 (m. 1H). 4.21-4.00 (m. 1H). 2.96-2.92 (m. 1H). 2.74-2.69 (m. 1 
H). 0.89 (s. 9H). 0.08 (s. 6H) 

IR (KBr) 3330. 3190. 3050. 3000. 2950. 2920, 2880. 2850. 1730. 1720. 171 
5. 1695. 1680. 1665. 1650. 1640. 1635. 1605. 1560. 1540. 1535. 1520 cm" 1 
(2) 2-(5- 7; y -6- **'J-2- 7x^-|,6- >J t Ka-l- fcf ij £ *JjV)~H- 
[1- ^>-^;U-2-(tert- 71-Jl,iS /?Jli/i) Jl) ^-3, 3, 3- h l )J)l*ay' 
o f;H T-b* * K<D*tit(*£ilfll2 tl5l«|0^&TtTo/co EPS, Xg ( 1 ) 
©Bttffc^fel (3.50 g. 5.04 mmoDOx^y -ji (50 ml) irTHF (15 ml) ©if|& 
lOH'^^SAB* (350 mg) ffftT, ***H«T-efil6*-&, itf) 
fc£&£f£#fe@<*£:LT2.22 g (79S)?#/c 0 
mp 142-153'C 

'H-NMR (300 MHz. DMS0-d,) 6 8.21 (d. J « 7. 5 Hz. 1H). 7.46-7.12 (m. 11H). 
5.11 (s. 2H). 4.26-4.21 (m. 1H). 4.13-4.08 (m. 1H). 2.94 (dd. J = 14.8. 
2.4 Hz. 2H). 2.71 (dd. J = 14.8. 11.1 Hz. 2H). 0.89 (s. 9H). 0.10 (s. 3H). 
0.09 (s. 3H) 

IR (KBr) 3420. 3290. 3050. 3020. 2950. 2920. 2890. 2850. 1720. 1700. 168 
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0. 1675, 1665. 1660. 1640. 1605. 1575. 1540. 1535. 1520. 1505 cm"' 
(3) 7kmiti- h 'J (60 % in oil. 1.60 g. 40.0 mmol) t T 'J )IT )l z> - 
)l (100 ml) frt>®mitzTJl3*is VfemzfcftT, 4-b b'a*^/r>l%& 
§Bty^;U (3.32 g. 20.0 mmol)£JjU*T, £*gT6 VZMtitWLtio Stc^KlN 

t£»^fin^TpH3 KU nmrxm^btzo nmzwtmz-r n (150 mi) tuu^ 

H^DV^r?^ - (5:2 BtKx^;U) CiO^SU 4-h 

Ka + ->y^;U$.f.Sg f T'J;^^3rfe^>r^«bLT3.59 g (93 %) 
•H-NMR (300 MHz. CDCh) 6 8.05 (d. J = 8.0 Hz. 2H). 7.43 (d. J = 8. 0 Hz. 
2H). 6.11-5.97 On. 1H). 5.45-5.37 Gn. 1H). 5.31-5.27 (m. 1H). 4.83-4.80 
(m. 2H). 4. 76 (d. J = 4. 7 Hz. 2H) 

IR (neat) 3400. 3080, 2920. 2870. 1930. 1715. 1705. 1700. 1690. 1645. 16 
35. 1610. 1575. 1505 cm 

( 4 ) IS (2) ©gtfjft:£42) (500 nig. 2.07 mmol)©>> 7 a o / ? > do ml) 
£ffiC7k#T, F'Jif;l/7;> (2.30 ml. 0. 892 mmoD&CF K 'J frxfy (15 
0 mg. 0.505 mmol) £JJH*., 30ftmftftltz o KtK#T\ 4-t Fd + 

•>^^£m£H*T'J;L< (1.04 g. 6.28 mmol) £&H;tT, I|gf^^U: 0 

SiStecs^xf ;i (120 mi) £Jn*., ISfoiMfbr r.^ ^ 

THF (5 mimmzf- h77'f-;l/T>*-t;A7;^»; KOTHF fc&O.OM. 1.07 
ml. 1.07 nimol)£J!inx.. M&T2 Sffltt^L^o 5l£?feK&ti»x*;l, (150 ml) 
£t)D*.. 7jc&cf^ft^7jcTi5fe^L^^, ^7jcBSK-7^^-/^AT|£«L. 
TtfilSU:, ^'>'J*y;i/*7A?D7 - (9:1 a □ y 37 

)V- (1:20) 7i>t>Hl^ H B B t, 2-[5-[4- (T 'J ;l^x;u) /<> 
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$S>;U]-N-(1- *OJM,-2- t KD + 2/-8.3.8- h U 7 ;U*o ^ o t'Jl) T*fi 
I V&m&1&&t LT453 mg (76 X) f#/c 0 
mp 126. 0-135. 0'C 

'H-NMR (300 MHz. DMSO-d s ) S 9.01 (s. 1H). 8.44 (s. 1H). 8.34 (d. J = 8. 
6 Hz. 0.8H). 8.27 (d. J = 9.2 Hz. 0.2H). 8.01 (d. J = 8.3 Hz. 2H). 7.60 
(d. J = 8.3 Hz. 2H). 7.55-7.09 (m. 10H). 6.79 (d. J = 6. 6 Hz. 0.2H). 6.7 
2 (d. J = 7.0 Hz. 0.8H). 6.12-5.99 On. 1H). 5.45-5.42. 5.39-5.36 (m. 1H). 
5.22-5.03 On. 1H). 5.28 (s. 2H). 4.83-4.78 (m. 2H). 4.42 (d. J = 16.5 Hz. 
1H). 4.26 (d. J = 16.5 Hz. 1H). 4.09-4.02 (m. 1H). 3.94-3.87 (m. 1H). 2. 
92 (dd. J = 14.2. 2.8 Hz. 0.8H). 2.82 (dd. J = 13.9. 7.2 Hz. 0.2H). 2.7 
4 (dd. J = 14.2. 10.2 Hz. 0.8H). 2.65 (dd. J = 13.9. 7.9 Hz. 0.2H) 
IR (KBr) 3280. 3050. 3020. 2920. 1735. 1715. 1700. 1695. 1660. 1650. 164 
5. 1635. 1605. 1560. 1545. 1525. 1520. 1515. 1505 era" 

(5) Ii (4) ©B0«Hfc«&f8) (400 mg. 0.602 romoO O^^dd (25 ra 

OfcftftcDess-Martin '<-J*iSi-> (510 mg. 1.20 mmoD^SD^T, M&T* 
&&mWLtz 0 fcfc&£®£jL-f-ji (20 n\)X'^mbti(Dt>. ^fiftgfc^M 
^£3"t/ (25g / lOOmDfi&ftlRBtfKsfc-*- h W Aimfc (20 ml)£&n*.T. £ 

£T2 mmmwLtio *r&ii£#rau mi&m*m-t- b v ^mm&u&m 

£->'J 1j?)V1i s jI+?U'? t7?7j - (4:1 ^uoy^- Bfc&xf-/p) tz 
<kO#*m8!U 2-[5-[4- (T»j;l/t + i/7>;l/^-;U) frtfz. 
fl] 7;;-6- **7-2- 7x-;K6- J^hKo-l- £ 'J » -;^]-N-(l- ^ > 
S^U-3.3.3- h>)7Jl*v-2- ^y^otfnO T-t^J b'Z&meLt-f Jltl 
T287 mg OW&tzo 

'H-NMR (500 MHz. DMS0-d.+D,0) 58.40 (s. 1H). 8.02 (d. J = 8.2 Hz. 2H). 
7.59 (d. J = 8.2 Hz. 2H). 7.53 (t. J = 7.4 Hz. 1H). 7.39 (t. J = 7.9 Hz. 
2H). 7.30 (d. J = 7.3 Hz, 2H). 7.22-7.14 On. 5H). 6.11-6.00 (m. 1H). 5. 
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45-5.35 (m, 1H). 5.33-5.28 Cm. 1H). 5.28 (s. 2H). 4.83-4.81 (m. 2H). 4.4 
0 Cd. J = 16.4 Hz. 1H), 4.35 (d. J = 16.4 Hz. 1H). 4.27 (dd. J = 11.3. 
2.2 Hz. 1H). 3.14 (dd. J = 13.9. 2.2 Hz. 1H). 2.66 (dd. J = 13.9. 11.3 H 
z. 1H) 

IR (KBr) 3320, 3290. 3050, 2920. 1715. 1705. 1695. 1665. 1660. 1650, 163 
5. 1625. 1620. 1615. 1600. 1570. 1565. 1560. 1540. 1520. 1510 cm-' 
(6) IS (5) OSWft^i (200 mg. 0.302 mmol) ©^?oo/*> (io m 
imtetiz b 'J 7x-U-x^ > (31.7 mg. 0.121 mmoD&tfr- h ( h 

•J7xi/l^7^ >) '<y'J^L (69.8 mg. 0.0604 mmol) £fiU;lT. fcfeX 
tiiWLtZo iS^^mfn'J^> (26.6/d. 0. 320 mmol) £ 1}U *.T, 2 tifMftWl 

fc 0 fcfcm&VD&nmz-i- & (20 mi)T-?8-8?L/:GD-£ x \$%tim-km-t- h 

7A^D7l«r77<f - (19:1-9:1 -4:1 ^^ony^- c j. 

o^ttft^u Jizmzo 'ftzntztj hz&f&j.i-b (100 mi) am 

Ktt££T«tfeU ^*-*> (20 mD^Ofl^T^^/fai^-lt, 

LT62. 6 mg C335K) f#fc 0 
mp 202. 0-207. 0"C 

•H-NMR (500 MHz. DMS0-d,+D 2 0) 58.41 (s. 1H). 7.97 (d. J = 8. 3 Hz. 2H). 
7.57 (d. J = 8.3 Hz. 2H). 7.53 (t. J = 7.5 Hz. 1H). 7.38 (t. J = 7.9 Hz. 
2H). 7.31 (d. J = 7.3 Hz. 2H). 7.22-7.14 (m, 5H). 5.27 (s. 2H). 4.40 (d. 
J - 16.3 Hz. 1H). 4.34 (d. J = 16.3 Hz, 1H). 4.26 (dd. J = 11.3. 2.2 Hz. 
1H). 3.14 (dd. J = 14.2. 2.2 Hz. 1H). 2.66 (dd. J = 14.2. 11.3 Hz. 1H) 
IR (KBr) 3350. 3250. 3050. 3000. 2900. 2780, 2600. 2450. 2300. 1730. 171 
5. 1705. 1695, 1685. 1650. 1645. 1630. 1570. 1560. 1540, 1520. 1510. 150 
5 cm 
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MS (SIMS, positive) m/z 641 (7jcfD(*. MH ♦). 623 (MH * ) 

2- [5- [3- ^>^;U^ + ^*;^-;u] t* y-6- **y-2- 7 X 

-/U-1.6- ^Kd-I- try 5SM,]-N-(l- 0^-3.3.3- h «j 7/t,*o-2- 

( 1 ) m-7^;U»^^^;K40.0 g. 0.206 mo 1) tl. 1-^y t 5> >(7 
8.3 ml. ].03iol) <Dft*tte«-C17ltnV, «^TftlM»TlC21l»nOtt«s L 

300 ml) b IN £8 (300 ml) £ftj* % L/iH»:*^ft Lfc 0 fcStifcEfl: 
«ETTIEit!t, ?dd*w (9:l)TffltAU 3-/ h*->* 

*tf-/U£*M£ltefeRfcLT9.05 g (24 X) mti Q 
mp 178. 0-183. 5'C 

'H-NMR (200 MH2. CDCh) 6 8.78 (t. J = 1.6 Hz. 1H). 8.30 (td. J = 7.8. 
1.6 Hz. 2H). 7.58 (d. J = 7.8. 1H). 3.97 (s. 3H) 

1R (KBr) 3450. 3090. 3000. 2950. 2800. 2650. 2550. 2320. 1725. 1605. 158 
0 cm" 1 

(2) 3-/ b*i/tultf-Jl%&&& (4.00 g. 27.8 minoDCDTHF (100 tnDBffi 
*K**TT*5>-S>/*;|,*;|,:7< Kfttt (10M. 4.44 ml. 44.4 mol)€ft! 

m^vn^mmwbtzo scsii^c?* (50 mo^sn*. *eti:»«*< 

50 ml KttSSTBsfcLfc. »^nfcM«t»»xf-;tTttHIU ttlbtttt* 

■e*£«Lfc. fcfe*-ou*<3.5o g tmrnztitz. 

M»7A (60 X in oil. 1.68 g. 42.1 mmol) tT 'J JlT/lzi-ji (100 ml) 
6««Lf:T;i3 + ^K**li*»T, ±T»fc*-r **ta*T, MT17M 
mWbtZo StEtt<IlN«att*tB^TpH3 CU KESiL/:, ^l^fixf^ 
(200 mimnx.. ttfbtttt***- h y * A4c«ffiftcfmM4cT«Ktt»L. 
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5MD7^5^ - (5:2 Mif*) t:J;t>5MM»BU 3-t 

Ko*2/>f-;HcSSIlT»J;U*iife^--r;i/tLT2.89g (71 %)»fc 0 

1 H-NMR (300 MHz. CDCh) 5 8.06 (s. 1H). 7.99 (d. J = 7. 7 Hz. 1H). 7.58 

(d. J = 7.5 Hz. 1H). 7.45 (t. J = 7. 7 Hz. 1H). 6.09-6.00 (m. 1H). 5.45- 

5.37 (m. 1H). 5.32-5.27 (m, 1H). 4.85-4.81 (m. 2H). 4.76 (d. J = 5. 7 Hz. 

2H) 

IR (neat) 3400. 3080. 3000. 2930. 2880. 1715. 1705. 1695. 1680. 1665. 16 
60. 1645. 1635. 1610. 1585. 1575 cm 

(3) 2-[5-[3- (T 'j J\,t*i/ii tltf-A,) ^yyil**isti>l*i=-)\,} 71 j 
-6- **7-2- 7i-;H,6- ->k Kd-i- f'J ^ i^yUJ-N-Cl- t 

jj&xftitzo en*>, mmmttoxm (2) osttfl:** (500 mg. 2.07 mod 

£S??nuy*> (10 ml)*. MJxf;b7;> (2.30 ml. 0.892 mmol), h 
&sXY> (150 mg. 0.505 mmol) „ £tf3-b Ko + ^ y ^;l>£S#ffiT 'J Ml.O 
4 g. 6.28 mmol) «i:5Ec;£ti\ f# b^lfct-f /l-^THF (5 ml)*, f"h-77'f-;UT 
>t--)A7;l-t'J KOTHF mm (1.0M. 1.07 ml. 1.07 mmol) T'MiU itt 
ffc*tt£fcfe*Sfi£LT465 mg (78 X) ?#fc 0 
mp 192. 0-195. 0'C 

1 H-NMR (300 MHz. DMS0-d«) <5 9.02 (s. 1H). 8.43 (s. 1H). 8.34 (d. J = 8. 
6 Hz. 0.8H). 8.27 (d. J = 9. 1 Hz. 0.2H). 8.06 (s. 1H). 7.91 (d. J = 7.8 
Hz. 1H). 7.75 (d. J = 7.8 Hz. IH). 7.57 (d. J = 7.8 Hz. 1H). 7.58-7.28 ( 
m. 10H). 6.79 (d. J = 6. 6 Hz. 0.2H). 6.72 (d. J = 7. 0 Hz. 0.2H). 6.13-5. 
99 (m. 1H). 5.45-5.37 (m. 1H). 5.31-5.23 On. 1H). 5.27 (s. 2H). 4.84-4.8 
1 On. 2H). 4.42 (d. J = 16.5 Hz. 1H). 4.25 (d. J = 16.5 Hz. 1H). 4.11-4. 
01 On. 1H). 3.94-3.86 (m. 1H). 2.92 (dd. J = 14.2. 2.8 Hz. 0.8H). 2.82 ( 
dd. J = 13.9. 7.2 Hz. 0.2H). 2.74 (dd. J » 14.2. 10.2 Hz. 0.8H), 2.65 (d 
d. J = 13.9. 7.9 Hz. 0.2H) 
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IR (KBr) 3420. 3370. 3320. 3250. 3080. 3050. 3005. 2920. 1730. 1720. 11 
05. 1690. 1675. 1660-1645. 1640. 1635. 1620. 1600. 1595. 1585. 1575, i£ 
60. 1540. 1520-1505 cm 

(4) 2-[5-[3- (T>;^**->*, I, tf-,t,) sOVJlst + istulX-ji] TiJ 
-6- t*'J-2- 7xz;H.6- iSt Kn-1- f U « 0^^-3,3,3 

'If^tzo SP*>> IS (3) ©§ttffc£iai(400 mg. 0.602 mmol)£ V ? o d j 9 > 
(25 ml) «K Dess-Martin '<-4*it±y (510 mg. 1.20 mmoDT&gU BA*j 
<k^fe^^lSa^->r;Ut LT329 mg (82*)f#^ e 

'H-NMR (500 MHz. DMS0-d,+D 8 0) 6 8.40 (s. 1H). 8.05 (s. 1H). 7.99-7.96 ( 
m. 1H). 7.75-7.7. (m. 1H). 7.59 (t. J = 7.7 Hz. 1H). 7.55-7.51 On. 1H). 
7.38 (t. J = 8.0 Hz. 2H). 7.32-7.29 (m. 2H). 7.21-7.14 On. 5H). 6.17-6. 
10 (in. 1H). 5.43-5.38 (m. 1H). 5.32-5.28 (m. 1H). 5.27 (s. 2H). 4.84-4.8 
1 (m. 2H), 4.40 (d. J = 16.5 Hz. 1H). 4.34 (d. J = 16.5 Hz. 1H). 4.26 (d 
d. J = 11.5. 2.5 Hz. 1H). 3.13 (dd. J = 14.2. 2.5 Hz. 1H). 2.66 (dd. J = 
14.2. 11.5 Hz. 1H) 

IR (KBr) 3280. 3050. 3010. 2920. 1720 -1695. 1670. 1660. 1650-1640. 16 
30. 1615. 1600. 1565. 1560. 1540. 1525. 1505 cm 

(5) 2-[5-[3- (£;U#*S/) Ky^Jlt^r>fj)l^-Jl) T=y-6- **y-2- 
7x-/U-1.6- ytKo-|- e'J;i?;H-N-(l-^>i?;H.3.3- M7;U*d 

-2- t+^oa) r**i vo^mt, mmmztmwxfcxrritzo bp 

IS ( 4 ) ©B6tHfc£& (200 mg. 0.302 nunol) ^^^Dy^> (10 ml) 
*K h 'J 7x-W>X7^ > (31.7 mg. 0.121 mmol), rl«7^ ( M 7 x- 
Jl>*Z7j» n'7^i (69.8 mg. 0.0604 mmo I) , tf n ij >(26. 6 u 
1. 0.320 mmol)i:ElE£i^ t LT64. 2 mg (34*) f#/c 0 

mp 213. 0-215. 0'C 

'H-NMR (500 MHz. DMS0-d,+D,0) 58.40 (s. 1H). 8.01 (s. 1H). 7.93 (d. J = 
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7.7 Hz. 1H). 7.70 (d. J = 7.7 Hz. 1H). 7.56 (t. J = 7. 7 Hz, 1H). 7.52 (d. 
J = 7.7 Hz. 1H). 7.38 (t. J = 7. 9 Hz. 2H). 7.30 Cd. J = 7. 6 Hz. 2H). 7.2 

1- 7.14 (n. 5H). 5.26 (s. 2H). 4.39 (d. J = 16.3 Hz. 1H). 4.34 Cd. J = 1 
6.3 Hz. 1H). 4.25 (dd. J = 11.3. 1.9 Hz. 1H). 3.13 Cdd. J = 13.4. 1.9 Hz , 
1H). 2.60 (dd. J = 13.4, 11.3 Hz. 1H) 

IR (KBr) 3380. 3250. 3050. 2900. 1735. 1720. 1705. 1690. 1650. 1640. 163 
5. 1620. 1605. 1565. 1560. 1535. 1520. 1515. 1505 cm 
MS (SIMS, positive) m/z 641 (7jcf0t*. MH *). 623 (MH *) 

2- C5- ^^DfAt + ^^t^T^-fi- **7-2- 7^-71,-1.6- it t 

%mm vmmitG® (200 mg. 0.452 mmoo ©thf (10 mi) mmzfrftT, 

KH-fM^A (128 mg. 1.21 mmol)&t/?oo^BK V^n (68.8^1, 0. 
605 mraol) £iDX., &&V\7KfMfiLW Ltz 0 5fcftlCBt&x^;i, (70 mD^Jn^. 

9:1 ?nat>U- (i i 0 #*ffi!£J U SM^»fe8 B H B tL 

T167 mg (665K)f#^ 0 
mp 170. 0-172. 0°C (#A?) 

'H-NMR (500 MHz. DMS0-d,+D,0) 6 8.38 (s. 1H). 7.53 (t. J = 7.5 Hz. 1H). 
7.38 (t. J = 7.9 Hz. 2H). 7.30 (d. J = 7. 3 Hz. 2H). 7.23-7.13 (m. 5H). 
4.89 (m. 1H). 4.39 (d. J = 16. 1 Hz. 1H). 4.33 (d. J = 16. 1 Hz. 1H). 4.25 
(dd. J = 11.3. 2.0 Hz. 1H). 3.13 (dd. J = 14.1. 2.0 Hz. 1H). 2.60 (dd. J 
= 14.1. 11.3 Hz. 1H). 1.26 (d, J = 6.3 Hz. 6H) 

IR (KBr) 3420. 3370. 3260, 3050. 3010. 2980. 2920. 2880. 1720 —1700. 16 
95. 1685. 1680. 1675. 1670. 1660. 1655-1640. 1635. 1620. 1600. 1575. 15 
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65. 1560. 1545. 1530. 1520. 1505 cm *' 

2-C5- / b*i/***t)*TiJ-B- **y-2- 7x_;|,-i.6- 5>t Ko-i- f 
■J 5 2>/iO-IKl- "<>^u-3.3.3- M 7**0-2- t+v^e*) r-t** 

**«55tTO©^rttT^«Lfco BP*>> H^j2 ®»{t*tt (600 rag. 1. 
36 mmol)£THF (30 ml) «K «MH-Mj*A (400 mg. 3.77 moDRtfttffcy *■ 
+ (167 /il, 1.76 mmol) fcKfc*^ U^ttmftMH 

T467 mg (655D»fco 
mp 210. 0-211. 0"C 

■H-NMR (500 MHz. DMS0-d.) ff 9.66 (s. 1H). 8.73 (s. 1H). 8.19 (d. J = 9. 
8 Hz. 1H). 7.52 (m. 1H). 7.39-7.32 (m. 4H). 7.21-7.14 (m. 5H). 7.13 (s. 
1H). 7.11 (s. 1H). 4.41 (d. J = 16.3 Hz. 1H). 4.33 (d. J = 16.3 Hz. 1H). 
4.26 On. 1H). 3.86 (s. 3H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 2.60 (dd. J 
■ 14.2. 11.4 Hz. 1H) 

IR (KBr) 3450. 3300. 3050. 2950. 2850. 1760. 1735. 1715. 1705. 1695. 169 
0. 1675. 1670. 1650. 1620. 1600. 1560. 1545. 1520. 1505 cm"' 
MS (CI. positive) m/z 531 (MH ♦ ) 

2-(5- y h + i/7D-;b7U-6- **7-2- 7x^/1,-1,6- j?tKo-l- t^U 
i S>flO-N-(l- Oi?)l~$,Z,Z- h*)yfr*v-2- **'J°7a£)l) T-tfi K 

**«55fciW0;&fcTa«Lfc. bp*>. mmm2 ommitit® C600 mg. 1. 

36 mmoD^THF (30 ml) i^fi*-*- h ij 7 A (400 mg. 3.77 ■nD&tfttftj' * 
;U-7o-;u (189 u \, 1.76 mmol) tSCSSiK Mfc£tt£tt*&l£fi t bX 
293 mg (40X)»fc o 
mp 76.5-77.5'C 
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1 H-NMR (500 MHz. DUSO-d.) 6 9.84 (s. 1H). 8.80 (s. 1H). 8.15 (d. J = 9. 
8 Hz. 1H). 7.50 (m. 1H). 7.35 (t. J = 7. 5 Hz. 2H). 7.30 (d. J = 7.2 Hz. 
2H). 7.21-7.14 (m. 5H). 7.12 (s. 1H). 7.11 (s. 1H). 4.43 (d. J = 16.2 Hz. 
1H). 4.32-4.23 (m. 2H). 3.70 (s. 2H). 3.66 (s. 3H). 3.13 (dd. J = 14.2. 
2.3 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 Hz. 1H) 

IR (KBr) 3280. 3050. 3020. 2950. 1730. 1720. 1700. 1680. 1670. 1650. 161 
5. 1605. 1580. 1560. 1545. 1520. 1505 era-' 
MS (CI. positive) m/z 545 (MH * ) 

2-(5- n + ^X^-;t,7;;-6- t+V-2- 7x-;H,6- 5>kKo-i- f 
S ^>i?;U-3.3.3- h'J7AtD-2- t*V^n^) T*?i 

*««55fcB*©2F8;T£«i,fco bp*), mmm2 vmmit&vo (600 mg. 1. 

36 mmol)£THF (30 ml) <K mki~ h V ^ U (400 mg. 3.77 mniol)&tfig{fc / 

(217 /il. 1.76 mmol) fcfifcStt, SSff:^tt««l&ISA * UT 
576 mg (76X)»fc 0 
mp 78.5-79.5'C 

•H-NMR (500 MHz. DUSO-d.) 59.52 (s. 1H). 8.75 (s. 1H). 8.15 (d. J = 9.7 
Hz. 1H). 7.49 On. 1H). 7.34 (t. J - 7.8 Hz. 2H). 7.29 (d. J = 7.3 Hz. 2H). 
7.21-7.14 On. 5H). 7.12 (s, 1H). 7.11 (s. 1H). 4.42 (d. J = 16.1 Hz. 1H). 
4.31-4.24 (m. 2H). 3.59 (s. 3H). 3.14-3.11 On. IH). 2.77 (t. J = 5. 6 Hz. 
2H). 2. 62-2.56 (m. 3H) 

IR (KBr) 3300. 3050. 3020. 2950. 1730, 1720. 1700. 1690. 1650. 1605. 156 

0. 1550. 1520. 1505 enf 1 

MS (CI. positive) m/z 559 (MH * ). 527 
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2-(5- n^r;^'J/0 7;y-6- **7-2- 7x-;H,6- ^bKo-l- 
f'J 5 2>;iO-N-(l- ^>s;;U-3.3.3- h»i7A*D-2- t+'^D^) y-tr* 
S KO^fiJc 

**«55£ra»©*ttT*tf Lfc 0 HJ60IJ2 (DSBfcfrtt C900 mg. 2. 
03 mmol)£THP (45 ml) <K h »J^A (600 rag. 5.66 woDacfttfl:/* 

(364 tfl. 2.63 tnmol) fcgfcStf, Mfk#«^feH#t 

762 mg m%y&tz 0 

mp 74. 5-75. 5"C 

'H-NMR (500 MHz. DMS0-d«) 59.39 (s. 1H). 8.77 (s. 1H). 8.14 (d. J = 9.7 
Hz. 1H). 7.50 (m. 1H). 7.35 (d. J - 8.0 Hz. 2H). 7.30 (m. 2H). 7.21-7.14 
(n. 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.41 (d. J = 16.6 Hz. 1H). 4.33 (d. 
J = 16.6 Hz. 1H). 4.26 On. 1H). 3.60 (s. 3H). 3.13 (dd. J = 14.2. 2.4 Hz. 
1H). 2.60 (dd. J = 14.2. 11.3 Hz. 1H). 2.52-2.49 (m. 2H). 2.35 (t. J = 
6.0 Hz. 2H). 1.81 (m. 2H) 

IR (KBr) 3290. 3050. 3010. 2930. 1720. 1650. 1600, 1560. 1540. 1535. 152 
0. 1505 cm' 1 

MS (CI. positive) m/z 573 (MH * ) 

2-(5- tKo + i/t*t'J^7;;-6- **7-2- 7i-;H,6- S>fcKo-l- 
bf'j S 2>/lO-N-(l- 'O^-S.S.S- M7**o-2- ^V^Dh^) T-b* 

^Jfe#J56®£J@{b£$l (350 mg. 0.660 mmol) ©THF (20 ml) fetiUZQ. 1 N 7k 
m<t+ b *)<rl**»m (6.60 ££T2 UPBllffLfc. fitftftclNtt 

& (0.726 ml) £j&D*.* fiESib/:. »«in^»jHtt*ft»i^;UTttffl U 
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n&m&t LT313 mg (92X)#fco 
mp 193. 0-195. O'C 

1 H-NMR (500 MHz, DMSO-d.) 6 9.54 (s. 1H). 8.76 (s. 1H). 8.19 Cd. J = 9. 
8 Hz. 1H). 7.52 On. 1H). 7.39-7.32 (m. 4H). 7.20-7.14 (m. 5H). 7.13 (s. 
1H). 7.11 (s. 1H). 4.40 (d. J = 16.4 Hz. 1H). 4.34 (d. J = 16.4 Hz. 1H). 
4.25 (in. 1H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 
Hz. 1H) 

1R (KBr) 3400. 3350. 3300. 3050. 3020, 2920. 1730. 1720. 1650. 1620. 160 

5. 1575. 1560. 1550. 1520. 1505 cm"' 

MS (CI. positive) m/z 517 (MH * ). 499. 473 

2-(5- tKn + ^7Di^7;;-6- **7-2- 7x — ;U-1,6- i^bKo-l- t* 
'J • y;P)-N-(l- 0^^-3.3.3- HJ ?)l*a-2- t^V^Dti) T-b?l 

*ttW6ofci5i»©#&T£«Lfco fiP*», nfamwommitGVo (28omg. o. 

514 mmol) £THF (15 ml) <K 0. 1 N h V A7jc£}fc (5.14 ml)t£l£ 

tLT2S\ mg (B2%)Wtz 0 

mp 126. 0-128. O'C 

•H-NMR (500 MHz. DMSO-d.) S 13-12 (bs. 1H). 9.81 (s. 1H). 8.81 (s. 1H). 
8.15 (d. J = 9.8 Hz. 1H), 7.50 (m. 1H). 7.35 (t. J = 8.0 Hz. 2H). 7.31 ( 
d. J = 7.1 Hz. 2H). 7.20-7.14 (m. 5H). 7.11 (s. 1H), 7.10 (s. 1H). 4.42 
(d. J = 16.2 Hz. IH). 4.31 (d. J = 16.2 Hz. 1H). 4.26 (m. 1H). 3.57 (s. 
1H). 3.13 (dd. J = 14.3. 2.3 Hz. 1H). 2.60 (dd. J = 14.3. 11.4 Hz. 1H) 
IR (KBr) 3300. 3050. 3020. 2950. 2920. 1720. 1705. 1700. 1695. 1685. 167 
0. 1665. 1650. 1635. 1615. 1600. 1580. 1560. 1545. 1520. 1505 cnf 1 

nmmw 

2-(5- tFD + ^?i/-;l/7;;-6- **7-2- 7x-/b-l, 6- S>fcKo-l- 



1 1 3 



WO 96/33974 



PCT/JP96/01171 



"try 5-;>*hki- 0^-3.3.3- m 7**0-2- t+'^DtA) 7** 

**«60fclW©:frfcT£*l,fc o BP^ *ttfl58(Z>»fl:£tt C360 rag. 0. 
645 ID/D01) £THF (15 ml) <K 0.1 N h .; +, i> 7 h®m ( 6 . 45 iDtfiit 

»Bffc*tt**fel6fti:l,T 311 mg (88*) »fc 0 
mp 100. 0-101. 0"C 

'H-NMR (500 MHz. DMSO-d,) 5 13-11.5 (bs. 1H). 9.46 (s. 1H). 8.76 (s. 1HX 
8.14 (d. J = 9.7 Hz. 1H). 7.49 (■. 1H). 7.35 (t. J = 8. 0 Hz. 2H). 7.29 ( 
d. J * 7.1 Hz. 2H). 7.21-7.14 On. 5H). 7.13 (s. 1H). 7.11 (s. 1H). 4.42 
(d. J = 16.0 Hz. 1H). 4.30 (d. J - 16.0 Hz. 1H). 4.26 On. 1H). 3.13 (dd. 
J = 14.1. 2.2 Hz. 1H). 2.71 (t. J = 7.2 Hz. 2H). 2.60 (dd. J = 14.1. 11. 
4 Hz. 1H). 2.51-2.48 (m. 2H) 

IR (KBr) 3250. 3050. 2920. 1730. 1720. 1700. 1690. 1680. 1670. 1660. 164 
5. 1600. 1560. 1540. 1535. 1515 cm" 1 
MS (CI. positive) m/z 545 (MH * ). 527 

2- (5- ^>7>f^T^-6- **7-2- 7i-H.6- 2>tKo-l- t" <J ;^). 
N-0- ^>i^-3.3.3- h*)7)l*a-2- t+'^Dt^) T*9i K©£tf 

*««55fcratio^ffiT^*Lfc. bp*>, mmm2 omm<t^ (300 mg. 0. 

678 mmol) £THF (15 ml) *K h <) OA (200 mg. 1.89 ■moDStfiSffc'* 

(106 tfl. 0.908 Niol)&5Bdtt, *M(t*toem*M&t LT271 
mg (73X)»fc„ 
mp 225. 0-227. 0'C 

'H-NMR (300 MHz. DMSO-d,) 6 9.42 (s. 1H). 8.75 (s. 1H). 8.21 (d. J = 9. 
7 Hz. 1H). 7.96 Cm. 2H). 7.67-7.49 Cm. 4H). 7.38-7.36 Cm. 4H). 7.23-7.18 
On. 5H). 7.16 Cs. 1H). 7.14 Cs. 1H). 4.44 Cd. J = 16.6 Hz. 1H). 4.35 Cd. 
J = 16.6 Hz. 1H). 4.27 Cm. 1H). 3.14 (dd. J - 14.1. 2.1 Hz. 1H). 2.61 (d 
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d. J = 14. 1. 11.4 Hz. 1H) 

IR CKBr) 3380. 3300. 3050. 3020. 2950. 2920. 1740. 1700. 1680. 1650. 163 
0. 1595. 1580. 1560. 1550. 1540. 1525. 1515 cm"' 
MS (CI. positive) m/z 549 (UH * ) 

2-(6- **7-2- 7*.-)l-S- 7x-;l7tfA7;M,6- ^tKo-i- try 
~ y;l/>-N-(l- ^>^;U-3.3.3- b i) 7*ita-2- 7 7o f;U) T-tr* = K 

**ffii55ira»©*ttT^rtLfc. BP*., mmw2 <Dm&<t&® (300 D g. o. 

678 mmol) £THF (30 ml) tizWlT b 'J 7L (200 mg. 1.89 mmol) &tfi£ffc:7 
x-;l/7tf;l, (120 jt£ 1. 0.908 mmol) b&tS&Tt* Safbgto&fc&j&A fc L 
T188 mg (50$)f#/; o 
mp 210. 0-211. 0°C 

'H-NMR (500 MHz. DMS0-d.) 6 9.56 (s. 1H). 8.77 (s. 1H). 8.18 (d. J = 9. 
5 Hz. 1H). 7.53-7.12 (m. 17H). 4.41 (d. J = 16.5 Hz. 1H). 4.32 (d. J = 1 
6.5 Hz. 1H). 4.25 (m. 1H). 3.84 (s. 2H). 3.13 (dd. J = 14.2. 2.2 Hz. 1H). 
2.60 (dd. J = 14.2. 11.3 Hz. 1H) 

IR (KBr) 3450. 3350. 3280. 3050. 3020. 2950. 2920. 1760. 1700. 1685. 167 
5. 1650. 1600. 1560. 1550. 1535. 1520. 1505 cm 
MS (CI. positive) m/z 563 (MH * ) 

2-(5- + J\,T i y-6- **7-2- 7x-;H.6- ^tKn-l- t''J;^ 
>l)-N-(l- ^<>i;;l/-3.3.3- bnihtu-Z- **y7a\f)i) Tizfi K®£ 

ntoms5tmi&<Dyj&v&j&Ltz 0 bps, mnm2 omm<t£® (300 mg. 0. 

678 mmol) £THF (30 ml) tii&i- b »J 7L (200 mg. 1.89 nniol)acfttfk-> 
yi-^e-fJV (151 mg. 0. 908 mmol) tECS£-tt\ m fc LX 
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176 mg (45X)»fc 0 
mp 238. 0-240. 0°C 

1 H-NMR (500 MHz. DMSO-d,) 6 9.66 Cs. 1H). 8.97 (s. 1H). 8.18 (d. J = 9. 
8 Hz. 1H). 7.65 On. 2H). 7.59 (d. J = 15.7 Hz. 1H). 7.52 (■. 1H). 7.48-7 
40 (m, 3H). 7.40-7.34 (m. 3H). 7.34-30 Cm. 2H). 7.23-7.15 (m. 5H). 4.47 
(d. J = 16.3 Hz. 1H). 4.34 (d. J = 16.3 Hz. 1H). 4.29 (m. 1H). 3.15 (dd. 
J = 14.1. 2.2 Hz. 1H). 2.62 (dd. J = 14.1. 11.5 Hz. 1H) 
IR (KBr) 3300. 3050. 3020. 1760. 1720. 1705. 1700. 1680. 1675. 1670. 165 
5. 1645. 162C. 1600. 1575. 1560. 1540. 1520. 1510 cm-' 
MS (CI. positive) m/z 575 (HH * ) 

2-(5- s<>-t>>Z)l*-)lT «y-6- **y-2- 7x-H,6- ^tKn-i- f 
•J *2>/tO-N-(l- ^>y;U-3.3.3- M 7**0-2- t^vyoh'A) T*?i 

^Jfe#J2 ©SS<fc£& (400 mg. 0.900 mmol) ©THF (30 ml) igftdft&T. 
tf'J^> (362 u\. 4.50uimol) Stf^ffcO-t: >***^* (138 u\. 1.08 
mmol) t*mmWLtz 0 5fcttKififfc'<;/-tr >x**^* (69.0 

U\. 0.540 nmol)£jD*. MT'17NrWM# Lfc 0 £ ZtzKl&mzi&it* >H > 
X**x* (69.0/zl. 0.540 mmol)£J]D;i, M"C8 B#fUJft#L/Co fifciltKft 
»xf-* (70 mOfcfln*. figfO'J >K~7K^77 'J fcl&Sifti&fcT'ifefr 

?ovh?'77>f- (4:3 ^dd^> ^gfxf-*) K<fc0£JBIfcSiU 
fe*f*£f#^ e f*£ttfc*-f **ffl«xf-*- (1:20) KcfcOtenlft 

U £Brts£^£&fe$*<bLT396 mg (75«)f#fc 0 
mp 92.0-94.0'C 

'H-NMR (300 MHz. DMSO-d,) 6 10.05 (s. 1H). 8.13 (d. J = 9.7 Hz. 1H). 7. 
94-7.90 (m. 2H). 7.87 (s. 1H). 7.68-7.54 (m. 3H). 7.51-7.46 (m. 1H). 7.4 
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2-7.23 (.. 4H). 7.20-7.12 (m. 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.35-4.19 
On. 3H). 3.12 (dd. J = 14.0. 2.2 Hz. 1H). 2.57 (dd. J = 14.0. 11.4 Hz 1 
H) 

IR CKBr) 3300. 3200. 3050. 1760. 1720. 1700. 1680. 1675. 1670. 1650, 163 
0. 1620. 1600. 1595. 1585. 1560. 1540. 1530. 1520. 1505 cm 
MS (CI. positive) m/z 585 (MH * ) 

2-[6- **y-2- 7x-;h5-( P -hlx^;^t-;i) Tij-i.e- ytKo-i- 
e»J$5>*BKl- ^>^-3.3.3- MJ7Ato^ t*'^of;i) r-e* 

nm9mtnm<Dum-c*&Liz 0 w*> y mmm2 vxmititm uoo n . o. 

900 mmol) *THF (30 ml) «K (362 u I. 4.50 mmol) Btfttftp- 

x>*,u*-,i, (412 mg. 2. 16 mol) tfiC*^ Mft:*ft**fett*fc LT 
399 mg (74j;)»/£ 0 
mp 91.0-93. 0'C 

'H-NMR (300 MHz. DMSO-d.) 5 9.94 (s. 1H). 8.13 (d. J = 9. 7 Hz. 1H). 7.8 
6 (s. 1H). 7.81 (d. J = 8.2 Hz. 2H). 7.48 (m. 1H). 7.37 (d. J = 8.2 Hz. 
2H). 7.32 (m. 2H). 7.24 On. 2H). 7.17-7.12 (m. 5H). 7.11 (s. 1H). 7.10 ( 
s. 1H). 4.35-4.18 (m. 3H). 3.11 (dd. J = 13.9. 1.6 Hz. 1H). 2.58 (dd. J 
= 13.9. 11.4 Hz. 1H) 

IR (KBr) 3500. 3300. 3200. 3050. 3020. 2950. 2920. 1760. 1720. 1700. 168 
5. 1650. 1635. 1625. 1605. 1595. 1580. 1560. 1545. 1535. 1520. 1510 cm-' 
MS (CI. positive) m/z 599 (MH * ) 



2-(5- ^>^^-^7;y-6- **7-2- 7ii/H.6- 2>bKo-l- f >J 
i >W-N-(1- 'Oi>;l/-3.3.3- M:7;U*n-2- t+v7D^) T-t^i K 
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HttW66i:R»©#Sre£fiSLfco £Jfe#J2 ©£e<fc£& (400 mg. 0. 

900 mmol) £THF (30 ml) «K bf 'J -7 > (362 u\. 4.50 raraol) RV&itJ9> 
(140 /zl. 1.80 nunol) tfcfcZS. £@ffc£fel£&fet&;fc £ LT30 

7 mg (65X)#/Co 
mp 93. 0-96. 0*C 

'H-NMR (300 MHz. DMSO-d.) 5 9.27 (s. 1H). 8.19 (d. J = 9.8 Hz. 1H). 7.9 

5 (s. 1H). 7.54 (m. 1H). 7.40 (n. 2H). 7.33 (m. 2H). 7.24-7.15 (m. 5H). 

7.13 (s. 1H). 7.10 (s. 1H). 4.37 (s. 2H). 4.28 On. 1H). 3.14 (dd, J = 

14.2. 2.0 Hz. 1H). 3.06 (s. 3H). 2.61 (dd. J = 14.2, 11.6 Hz. 1H) 

IR (KBr) 3300. 3200. 3050. 3020. 2920. 1760, 1720. 1700. 1680. 1655. 163 

5. 1620. 1600. 1560. 1545. 1530. 1520. 1505 cm -1 

MS (CI. positive) m/z 523 (MH * ). 306 

HMS0J69 

2- [5- [4- (#;Utf>-» 7 x— /U>ul/*-/H 7U-6- **7-2- 7 x— 
6-'7t Kn-1- f'J $ ^;U]-N-(1- <J 3. 3- h'J7;btn-2- **77° 

^Bfi#J2 O^SIft^ (400 mg. 0.900 mmol) CDTHF (30 ml) fe$C*?£T. 
f'J'7> (362 //I. 4.50 mmol) &tf4- (^ddxW-/1) £.§.§K (298 mg. 
1.35 mmoDfcJjnx.. SflTl6^M1t^bfc 0 SlfrifcKi&fo 'J 7fi$-7.k^* 'J *7 A 
7k&ft (20 ml)£fifi»xf-;U (30 ml)£fin*.. 7jt!£#*t8L ft&x^T'fl&aj 

fc££S*U 8££i£J§ (0DS)*7A^n-7hr77-f- (55:45 
7X) *ffl\ &aiifc£100 ml£TJSEfi«rLfc&, £g£i*l,&fS.*>f ;u«-f*feo 
#«9*l/i*-f^*i6« (0DS)&&ft(*?o-? h^7 7-f - (50:50 -80:20 T-tr 
h^hijyu- tK) KiOJMIWfiU SS<t£4i) LT43 mg (7.6XX 

2-15-14- (^ h + ->*;i/^-^) 7 i-;ux;u^-/u) T;;H-t*v 
-2- 7x-;h,6- >>t Ko-i- ^-;;H-N-(l- <>^;u-3.3.3- HJ7;u 
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*o-2- t+VT'otA) T-t9i F*ifett*i:LT 57 mg (9.9X) 
mp 127. 0-130. 0"C 

'H-NMR (500 MHz. DMSO-d.) 6 14-12.5 (bs. 1H). 10.22 (s. 1H). 8.09 (id. 3 
H). 8.01 (d. J = 6.8 Hz. 2H). 7.91 (s. 1H). 7.49 (m. 1H). 7.33 (t. J = 
7.5 Hz, 2H). 7.29 (m. 2H). 7.15-7.10 (m. 7H). 4.31-4.19 (m. 3H). 3.10 (d 
d, J = 14.1. 2.3 Hz. 1H). 2.57 (dd. J = 14.1. 11.1 Hz. 1H) 
IR (KBr) 3350. 3320. 3180. 3030. 2600. 2450. 2300. 1730. 1710. 1700. 169 
5. 1690. 1680. 1675. 1650. 1640. 1630. 1620. 1600. 1570. 1560. 1540. 152 
5. 1515. 1500 cm 

MS (CI. positive) m/z 647 (MH * ) 

7i-H,C- iJhKn-1- f >) i S>;U-N-(1- * > : J 3. 3- h'j7Atn 
-2- t + 7^o kf;u) i K : 

mp 195. 0-210. O'C 

•H-NMR (500 MHz. DMSO-d,) S 10.24 (s. 1H). 8.10 (m. 3H). 8.01 On. 2H). 
7.92 (s. 1H). 7.50 (m. 1H). 7.34 (m. 2H). 7.28 (m. 2H). 7.16-7.06 (m. 7H). 
4.29 (d. J = 16.4 Hz. 1H). 4.20 (d. J = 16.4 Hz. 1H). 4.19 (in. 1H). 3.88 
(s. 3H). 3.10 (dd. J ■ 14.2. 2.3 Hz. 1H). 2.57 (dd. J = 14.2. 11.3 Hz. 1 
H) 

IR (KBr) 3280. 3200. 3050. 2950. 1715. 1680. 1670. 1660. 1650. 1640. 163 
0. 1620. 1600. 1580, 1560. 1540. 1530. 1520. 1515. 1500 cm"' 
MS (CI. positive) m/z 661 (MH + ) 
JI1M70 

2-[3-[4- (y Y* : s*i)S<tf-)\>) *< % s YiJ-2- ++7 

-6- 7x-iH,2- h'U >?;H-N-(1- ^V^^-3.3.3- h'J7;l/t 

o-2- t+V^Db'A) 7*9 i K©£B£ 
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( 1 ) 2-(3- 7-;-2- **7-6- 7x-;U-1.2- Ya-\- t" 'J ^;U)-N-[1- 
^>>^-2-(tert- -/-3. 3. 3- MJ7;l.tn7'Dk' 

( 1 ) ©gtfHfc:^ (10.6 g. 15.3 iwnol)£THF (70 ml) £jft*K ift 

(2.00 g) SST, **»ffl«TTglSS-a-, iftffc£0D£&fell{*t L 
T6.97 g (81^)f#/; 0 

'H-NMR (500 MHz. DMSO-da) <J 8.12 (d. J = 7. 4 Hz. 1H). 7.38 (t. J = 7. 3 
Hz. 1H). 7.31 (t. J = 7.3 Hz. 1H). 7.28-7.18 (m. 5H). 7.15 (d. J = 6. 9 H 
z. 2H). 6.50 (d. J = 7.4 Hz. 1H). 5.94 (d. J = 7.4 Hz. 1H). 5.13 (s. 2H). 
4.36-4.20 (in, 3H). 4.08 On. 1H). 2.92 (dd, J = 14.9. 2.3 Hz. 1H). 2.72 ( 
dd, J = 14.9. 11.1 Hz. 1H). 0.90 (s. 9H). 0.10 (s. 3H). 0.09 (s. 3H) 
IR (KBr) 3380. 3040. 2900. 2830. 1680. 1635. 1590. 1530 cm' 1 
(2) 2-[3-[4- U h*->*7;l/*-;l<) ^>y^^+s/*;u,}f-;H T I J -2- 
**7-6- 7x-;H,2- S*kKo-l- fcT'J S>*]-N-[l- ^>>>;b-2-(tert- Zf 
f-M?* f-bi/VJi,) ^+->-3.3.3- h 'J 7;^d^d t";u] r*?i Ko-^sJc 

itnmmtttmmcDyj&T'rr^tzo bp*>, ikd ©iWfb^ttcsoo mg. o.s 

93 mo])*iS9an/9y (10 ml)*, h 'jxf-;U7 * > (1.00 ml. 7.20 mnol) , 
HJ *XY>(150 nig. 0.505 mraol), &tf4-t: Ko + -> / ^^3c.f.§gJ/ f-;K4 
50 mg. 2.71«ol)fcKlS3tf, g ttftelteiKftfUtA £ LT548 mg (81»»fc. 
rap 79-80'C 

'H-NMR (500 MHz. DMSO-d.) 6 8.59 (s. 1H). 8.19 (d. J = 7. 4 Hz. 1H). 7.9 
8 (d. J = 8.4 Hz. 2H). 7.88 (d, J = 7.6 Hz. 1H). 7.59 (t. J = 8. 4 Hz. 2H). 
7.46 (t. J = 7.5 Hz. 1H). 7.37 (t. J = 7. 5 Hz. 2H). 7.31-7.18 (m. 5H). 
7.14 (d. J = 6.8 Hz. 2H). 6.18 (d. J - 7. 6 Hz. 1H). 5.28 (s. 2H). 4.36 ( 
d. J = 16.4 Hz. 1H). 4.33 (d. J = 16.4 Hz. 1H). 4.22 (in. 1H). 4.07 Cm. 1 
H). 3.86 (s.3H). 2.92 (dd. J = 14.9. 2.3 Hz. 1H). 2.70 (dd. J = 14.9. 
11.2 Hz. 1H). 0.90 (s. 9H). 0.08 (s. 6H) 
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IR (KBr) 3450. 3350. 3280. 3050. 3000. 2950. 2930. 2880. 2840. 1735. 172 

0. 1680. 1650. 1645. 1640. 1625. 1560. 1540. 1520. 1510 cm" 1 
C3)2-[3-[4- (J 1>iffr**i/1jJltf-Jl] T I J -2- 

**7-6- 7x^^-1,2- Kn-l- f >J y;U]-N-(l- ^>^;U-2- t Kd* 

^-3.3.3- Mj7^tD^Dt^) 7*? i y(D$mtnmmzi:®m<Di}&T 

ff-?/w 0 @P*u IS (2) ©§fart:£%l(450 mg. 0.598 mmol)£THF (5 ml)«K 
f- h7^A7>^A7At 'J KOTHF ttrttCl.au. 0.718 ml. 0.718 mmol) 
TMl, iflM£«5£8Mlrfet£AfcLT340 mg (89S)»fc 0 
mp 217.0-218. 0"C 

'H-NMR (500 MHz. DMS0-d«) <5 8.60 (s. 1H). 8.23 (d. J = 8. 6 Hz. 1H). 7.9 
8 (d. J = 8.4 Hz. 2H). 7.89 (d. J = 7.7 Hz. 1H). 7.59 (d. J = 7.8 Hz. 1H). 
7.46 (d. J = 7.8 Hz. 1H). 7.37 (t. J = 7.8 Hz. 2H). 7.28 (d. J = 7. 8 Hz. 
2H). 7.24-7.17 (m. 3H). 7.11 (dd. J = 1.9. 7.9 Hz. 2H). 6.69 (d. J = 7.0 
Hz. 1H). 6.17 (d. J = 7.7 Hz. 1H). 5.28 (s. 2H). 4.39 (d. J = 16.2 Hz. 1 
H). 4.22 (d. J = 16.2 Hz. 1H). 4.07 (m. 1H). 3.92 Cm. 1H). 3.86 (s. 3H). 
2.91 (dd. J = 14.2. 2.9 Hz. 1H). 2.76 (dd. J « 14.9. 10.2 Hz. 1H) 
IR (KBr) 3780. 3450. 3380. 3270. 3000. 3020. 2940. 1735. 1725. 1705. 170 
0. 1695. 1660. 1645. 1640. 1605. 1595. 1560. 1535. 1520. 1505 cnf * 
MS (CI. positive) m/z 638 (MH * ). 472. 253 

(4) Xfi (3) 0&mt%® (300 mg. 0.470 mmol) ©DMS0 (3 ml) &tfh;U 
x> (3 ml) OrS^tt^lwWSClOigffiiM (451 mg. 2.35 mmol)&C/S?? a oft 
m (19.4tf Dfcftl*., ££T5 UfMtiLWLtio 5£ttKSfcB*x^;u C100 ml) £ 

m<t&®z®n&mg'B t brm mg (.my&tz 0 

mp 186. 0-189. 0'C 
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•H-NMR (500 MHz. DMSO-d,) 6 8.55 (s. 1H). 8.08 (d. J = 9. 6 Hz. 1H). 7.9 
8 (d. J = 8.5 Hz. 2H). 7.87 (d. J = 7. 6 Hz. 1H). 7.59 (d. J = 8.5 Hz. 2H). 
7.45 (t. J = 7.5 Hz. 1H). 7.33 (t. J = 7. 5 Hz. 2H). 7.23 (d. J = 7. 5 Hz. 
2H). 7.21-7.15 (m. 3H). 7.10 Cs. 1H). 7.05 (s. 1H). 6.14 (d. J = 7. 6 Hz. 
1H). 5.28 (s. 2H). 4.31 (m. 2H). 4.22 (m. 1H). 3.86 (s. 3H). 3.12 (dd. J 
= 14.2. 2.3 Hz. 1H). 2.62 (dd. J = 14.2. 11.2 Hz. 1H) 
IR (KBr) 3380. 3290. 3070. 3010. 2930. 1715. 1665. 1640. 1600. 1590. 156 
0. 1520. 1510 cm" 1 

MS (CI. positive) m/z 636 (MH * ). 470. 253 

2-[3-[4- ^> ; J)\,**i/ti)\,K-il] 7U-2- **y-6- 7i 

-*-1.2- ytKo-i- tT'J S>;UJ-N-(1- "OS^-3.3.3- M 7^*0-2- * 

mmm7o<Dmmit£® (no mg. 0.173 mmoo ©thf (1 m\m&*nzjk&it i ) 

(18.2mg. 0.433 mraol) (0. 3ml)^SlI^T. £fl-C»M#Lfco 

lNig»£f!D*.TpH3 i:U SETTIttLfc. £S££BtKxf- )l ( 
100 ml) CSfil, 7jc&OW&*J**-Cife*U *&7M«»v^*'>*at|£*L 
SETT'jg«}l/; 0 ^^^^^^/.^nvhr??^- (75:25: 
1 ^od^>- Mi*-*- ftg*) Ci^tttSKU »fl:*tt£fe&£ 
fit LT52 mg (4856) »fc 0 
mp 214. 0-216. 0'C 

1 H-NMR (500 MHz. DMSO-d, +D 2 0) d> 7.96 (d. J =8.3 Hz. 2H). 7.88 (d. J = 

7.7 Hz. 1H). 7.57 (d. J - 8.3 Hz. 2H). 7.47-7.43 (m. 1H). 7.34 (t. J = 

7.8 Hz. 2H). 7.26-7.10 (in. 7H). 6.16 (d. J = 7.7 Hz. 1H). 5.27 (s. 2H). 
4.57 (s. 1H). 4.31 (s. 1H). 4.22 On. 1H). 3.11 (dd. J = 14.3. 2.6 Hz. 1H). 
2.61 (dd. J = 14.3. 11.3 Hz. 1H) 

IR (KBr) 3350. 3280. 3080. 2930. 2610. 2500, 2300. 1750. 1735. 1720. 170 
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5. 1695. 1680. 1660. 1635. 1610. 1600. 1590. 1560. 1535. 1525. 1505 cm* 1 
MS (CI. positive) m/z 622 (MH * ). 470. 444. 253 

mmm 

2-[3-[3- (y h*i/ijJltf-Jl) Oi?)l>t*i/fi)ltf-)l,] T I J -2- 

-6- 7i-H,2- i^tFo-l- try s>;H-N-(i- ^ > >>;U-3. 3. 3- M?;!/* 

( 1 ) 2-[3-(3- (y ^>^;i^*-/^;u^-;H r i j -2- 
**V-6- 7i-H.2- ^tKn-i- f 'J ^/l/]-N-[l- ^;l/-2-(tert- 7' 

II Jl) **->-3.3.3- h 'J 7;lto^Dt';l] T-b*i K©£j£ 
li^WJ53irl^#©^Ttf-p/c 0 B|l^ ftJfijffl70©H§ (1 ) CDBtoft&<8l(5 
00 mg. 0.893 mmol)^ ? o o y * > (10 ml)f\ K U xf-;UT £ y{\. oo ml. 
7.20 mmol), h ';*xy>(150 mg, 0.505 mmol)SC/3- 1 Ko^i/y 
i|y^;U (450 mg. 2.71 mol)fcfiCS£-e, BWffc^ttfciKtt&feft LT549 
mg (8lX)»fc. 
mp 69-7 l'C 

1 H-NMR (500 MHz. DMS0-d,) 6 8.55 (s. 1H). 8.19 (d. J = 7. 4 Hz. 1H). 8.0 
4 (s. 1H). 7.93 (d. J = 7.8 Hz. 1H). 7.88 (d. J = 7. 6 Hz. 1H). 7.74 (d. 
J = 7.8 Hz. 1H). 7.55 (t. J = 7. 8 Hz. 1H). 7.46 (d. J = 7. 8 Hz. 1H). 7.3 
7 (t. J = 7.8 Hz. 2H). 7.31-7.19 (in. 5H). 7.13 (d. J = 8.2 Hz. 2H). 6.18 
(d. J = 7.6 Hz. 1H). 5.27 (s. 2H). 4.39 (d. J = 16.3 Hz. 1H). 4.33 (d, J 
= 16.3 Hz. 1H). 4.22 (m. 1H). 4.08 (m. 1H). 3.87 (s.3H). 2.93 (dd. J = 1 
4.9. 2.3 Hz. 1H). 2.70 (dd. J = 14.9. 11.2 Hz. 1H). 0.90 (s. 9H). 0.08 ( 
s. 6H) 

IR (KBr) 3370. 3290. 3050. 3010. 2930. 2920. 2850. 1720. 1675. 1640. 160 
0. 1580. 1510 cm" 

(2) 2-[3-{3- (y y~y-2- 
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<>-3.3.3- h'J7^to^DfM T*9i F<Di!tmt*miS3tmU<DXfcT 
'<7~>ti 0 fiP^ XM ( 1 ) 0gft<t;£^(45O mg. 0.598 mmoI)£THF (5 ml)*, 
xh^7^;UT>^e-H7A7;^.j KOTHF SiKCl.OM. 0.718 ml. 0.718 mmol) 
T&SU ^<l4s%%im&%&tLTm mg (99*)f#^ 0 
mp 208. 0-209. 5'C 

1 H-NMR (500 MHz. DMSO-d,) 6 8.59 (s. 1H). 8.28 (d. J = 8. 6 Hz. 1H). 8.0 
7 (s. 1H). 7.97 (dt. J =1.9. 7. 7 Hz. 1H). 7.93 Cd. J = 7. 6 Hz. 1H). 7.77 
(d. J = 7.8 Hz. 1H). 7.59 (t. J = 7.7 Hz. 1H). 7.50 (m. 1H). 7.40 (t. J 
= 7.8 Hz. 2H). 7.31 (d. J = 7. 1 Hz. 2H). 7.27-7.20 (m. 5H). 7.15 fa. 1H). 
6.21 (d. J = 7.6 Hz. 1H). 5.30 (s. 2H). 4.43 (d. J = 16.3 Hz. 1H). 4.25 
Cd. J = 16.3 Hz. 1H). 4.10 fa. 1H). 3.96 fa. 1H). 2.95 (dd. J = 14.3. 2. 
9 Hz. 1H). 2.80 (dd. J = 14.3. 10.2 Hz. 1H) 

IR (KBr) 3350. 3250. 3050. 3020. 3000. 2950. 1720. 1675. 1640. 1605. 159 
0. 1560. 1520 cm _1 

MS (CI. positive) m/z 638 (MH * ), 472. 253 

(3) 2-[3-[3- (y h*i/*Jltf-Jl) JlX-Ji] T X J -2- 

**7-6- 7x-;l/-1.2- ^bh'D-l- f'J $>;U]-IK1- ^>^-3.3.3- h >) 

tzo BP£. IS (2) <Dgfl<jffc:£%(74.2 mg. 0.116 mmol) £;??n a y*> ( 

2 mi) *K Dess-Martin '*->(ir ; Ji-y (98.7 mg. 0.233 mmoDtg m 
M<titVl>£®%&t£&t IT 42. G mg (58K) ?#* 0 

mp 197. 0-199. 0*C 

'H-NMR (500 MHz. DMSO-d.) 6 8.51 (s. 1H). 8.08 (d. J = 9.5 Hz. 1H). 8.0 

3 (s. 1H). 7.93 (d. J =7.9 Hz. 2H). 7.86 (d. J = 7. 6 Hz. 1H). 7.74 (d. J 
= 7.8 Hz. 1H). 7.55 (t. J = 7.8 Hz. 1H). 7.52-7.40 fa. 1H). 7.33 (t. J = 
7.9 Hz. 2H). 7.22 (d. J = 7.2 Hz. 2H). 7.20-7.17 fa. 5H). 6.14 (d. J = 
7.6 Hz. 1H). 5.26 (s. 2H). 4.30 (s. 2H). 4.21 fa. IH). 3.87 (s. 3H). 3.1 
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1 (dd. J = 14.2. 2.2 Hz. 1H). 2.61 (dd. J = 14.2. 11.4 Hz. 1H) 
IR (KBr) 3350. 1715. 1660. 1640. 1585. 1540. 1520. 1505 cm- 1 
MS (CI. positive) m/z 636 (MH * ). 508. 470. 253 

2-C3-13- VJJltflri/) s<>y)l,**i/tJ)\,tf~)l] 7;;-2- *-*7-6- 7x 
-;M,2- itt Ko-1- fcf»J S>;U]-N-(1- HJ 7 ;l/ * □ -2- it 

H»ffll71t^«O^FfeT^Lfco H«ffJ72©5fifk#«l(65. 9 ng. 0. 

104 mmol) £7HF (1 ml)*. 7fc&{fc 'J A (4.79 mg. 0.114 mmol)©7Kfgi|£ ( 
0.3 ml) T&SU Il^^^f^j: LT13 mg (20K) »fc c 
rap 205. 0-207. O'C 

•H-NMR (500 MHz. DMS0-d«) <5 8.49 (s. 1H). 8.08 (d. J = 9.5 Hz. 1H). 8.0 
1 (s. 1H). 7.90 (d. J =7.8 Hz. 2H). 7.87 (d. J = 7. 6 Hz. 1H). 7.69 (d. J 
= 7.7 Hz. 1H). 7.52 (t. J = 7. 7 Hz. 1H). 7.50-7.40 (m. 1H). 7.33 (t. J = 
7.8 Hz, 2H). 7.23 (d. J = 7. 1 Hz. 2H). 7.20-7.10 (n. 5H). 6.14 (d. J = 
7.6 Hz. 1H). 5.25 (s. 2H). 4.30 (s. 2H), 4.21 (ra. 1H). 3.11 (dd. J - 14. 
2. 2.3 Hz. 1H). 2.61 (dd. J = 14.2. 11.3 Hz. 1H) 

IR (KBr) 3350. 2900. 1720. 1705. 1690. 1680. 1675. 1665. 1660. 1640. 162 

0. 1585. 1560. 1515. 1505 cm" 1 

MS (CI. positive) m/z 622 (MH 4 ). 510. 470. 253 

mmm 

2-[3-[4- (y h*->£;l>#-/U) 1> f Jfr1r*i/1j 7;;-2- 
-1.2- i?tFo-l- bTU i^H-N-(l- ^ > ^;l-3. 3. 3- M7^*d-2- t*'J 
7*o f;U) i K©£l£ 

( l ) 2-(3- Tl J-2- **V-l.2- : Jt Ko-l- tT»; $>;U)-N-[l- O^/U-2 
-(tert- ?'1-)l>if/ This*) Jl) **>-3, 3. 3- h 'J 7 Jlirvzfu b?;U] T-b* 

s b*®itmmmm2 tmm^mvn^t^ bp*», mmm<Dxm (i) ©a 
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mt&tia (15.0 g. 24.3 mmol)£THF (120 nDfcjfttK 10* (2. 
60 g) ff«ET, *t*H*TTfi[&$*, BWfc****&Bfc*LT11.4 g ( 

•H-NMR (500 MHz. DMS0~d 8 ) 6 8.21 (d. J = 7. 8 Hz. 1H). 7.28 (t. J = 7. 4 
Hz. 2H). 7.25-7.17 (in. 3H). 6.58 (dd. J = 6. 9. 1.6 Hz. 1H). 6.42 (dd. J 
= 6.9. 1.6 Hz. 1H). 5.96 (t. J = 6. 9 Hz. 1H). 5.03 (s. 2H). 4.44 (ABq. J 
= 15.0 Hz. 2H). 4.30 (m. 1H). 4.12 (m. 1H). 2.97 (dd. J = 14.3. 2.1 Hz. 
1H). 2.72 (dd. J - 14.3. 11.3 Hz. 1H), 0.94 (s. 9H). 0.22 (s. 3H). 0.12 
(s. 3H) 

IR (KBr) 3420. 3300. 3200. 3050. 2900. 2830. 1680. 1640. 1590. 1560. 153 
0 cm"' 

(2)2-13-14- U h*i/fj)i#-)\,) Oi?Jit*i/i7Ji,tf-ji] nj-2- 

**7-1.2- ytKo-l- tr«J i?yU]-N-(l- K^^J)V-2- h Kn + i/-3. 3. 3- h 
■J7;^D7*af;U) T-tr*~ K©£«(**««53fclM©aftTffofco BPS, 
( 1 ) (1.00 g. 2.07 nimol)£^?aD y * > (20 ml)*, K 

'Jx^;LT^> (2.30 ml. 16. 6 mmol) , M*xY> (347 mg. 1.17mmol)& 
^-tKo + ^yf/^fJiyf;!, (1.04 g. 6.28 mmol) tStE^-fr, i^jtfe 

^£THF (5 ml)<K r- h ?7?n,T l>7Jl* >J KOTHF »tt(1.0M. 2.4 

8 ml. 2.48 mmoOT&IIU S ttff:£tt€ft&gA fc LT905 mg (78 X) f#fc 0 
mp 177. 5-178. 5"C 

'H-NMR (500 MHz. DMSO-d.) 6 8.50 (s. 1H). 8.41 (d. J = 8. 7 Hz. 1H). 7.9 

7 (d. J = 8.2 Hz. 2H). 7.82 (d. J = 7.2 Hz. 1H). 7.57 (d. J = 8.2 Hz. 2H). 
7.30-7.18 (m. 5H). 7.07 (dd, J = 1.5. 6.9 Hz. 1H). 6.70 (d. J = 6.9 Hz. 
1H), 6.22 (t. J = 7.2 Hz. 1H). 5.26 (s. 2H). 4.58 (d. J = 15.7 Hz. 1H). 
4.45 (d. J = 15.7 Hz. 1H). 4.13 (m. 1H). 4.00 (m. 1H). 3.86 (s. 3H). 2.9 

8 (dd. J = 14.1. 2.7 Hz. 1H). 2.79 (dd. J = 14.1. 10.5 Hz. 1H) 
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[R (KBr) 3350. 3280. 3070. 3010. 3000. 2930. 1730. 1720. 1650. 1580. 156 

0. 1520. 1515. 1505 cm" 1 

MS CCI. positive) m/z 562 (MH ♦ ). 396. 369 

(3)2-[3-[4- (/ frtf-il) O i? )l* * i/t T i J -2- 

**7-1.2- i^tFo-l- try i>rt/]-N-a- ^>S>^-3.3.3- h*)7)l*a-2- 

5 ( 2) ©Bftfb£$) (300 mg. 0.470 mmol) aa J ? y (60 ml)*, 
Dess-Martin '<-4*V±y (566 mg. 1.34 mmol) i*\ 
^fegiSi: LT258 mg (8690?#/c o 

mp 131. 5-133. 0'C 

•H-NMR (500 MHz. DMSO-d.) 5 8.49 (s. 1H). 8.20 (d. J = 9. 9 Hz. 1H). 7.9 

6 (d. J = 8.2 Hz. 2H). 7.79 (dd. J = 1.4. 7.3 Hz. 1H). 7.57 (d. J = 8.2 
Hz. 2H). 7.26-7.10 (in. 5H). 7.15 (s. 1H). 7.10 (s. 1H). 6.82 (dd. J = 6. 
9. 1.7 Hz. 1H). 6.18 (t. J = 7.2 Hz. 1H). 5.25 (s. 2H). 4.61 (d. J = 15. 

7 Hz. 1H). 4.41 (d. J = 15.7 Hz. 1H). 4.25 On. 1H). 3.85 (s. 3H). 3.12 ( 
dd. J = 13.8. 2.5 Hz. 1H). 2.66 (dd. J = 13.8. 11.6 Hz. 1H) 

IR (KBr) 3350. 3290. 3050. 3020. 2990. 2950. 1720. 1715. 1710. 1700, 169 
5. 1690. 1660. 1650. 1645. 1635. 1630. 1625. 1615. 1580. 1560. 1520. 151 
5 cm"' 

MS (CI. positive) m/z 560 (MH ♦ ). 394. 369. 343. 303 
HMHW75 

2-[3-[4- (a;b#*-» <y : J)\,** : si])\,X-)\,} T \ J -2- **7-1.2- i> 
h Ko-l- k: U S^;l/]-N-(l- 'O 3. 3- h'J7^tD-2- t + V^ch 1 ^) 
T-fe* < h"CD£j£ 

nmmtm&<Dj]mT&j£Uzo bp*,, mi&m72®mm<t&fa oso mg. o. 

268 mmol) £THF (2 ml)*. TkKffcU^A (25.2 mg. 0.600 mmol)a>7jc&& ( 
0.5 ml) T&SU mm<tG®ZM&%fBtLT30 mg (21X) ?#fc 0 
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mp 163. 0-164. O'C 

'H-NMR C500 MHz. DMSO-d.) S 8.46 (s, 1H). 8.20 (d. J = 9. 9 Hz. 1H). 7.9 
4 (d.J - 8.3 Hz. 2H). 7.79 (dd, J = 1.5. 7.3 Hz. IH). 7.54 (d. J = 8. 3 H 
z. 2H). 7.30-7.10 <m. 5H). 7.16 (s. 1H). 7.10 (s, 1H). 6.82 (dd. J = 6. 9, 
1.8 Hz. 1H). 6.17 (t. J - 7.1 Hz. 1H). 5.24 (s. 2H). 4.60 (d. J = 15.7 H 
z. 1H). 4.41 (d. J = 15.7 Hz. 1H). 4.25 (m. 1H). 3.12 (dd. J = 13.9. 2.7 
Hz. 1H). 2.66 (dd. J = 13.9. 11.6 Hz. 1H) 

[R CKBr) 3260. 3050. 2950. 2600. 2450. 2300. 1730. 1720. 1700. 1680. 167 

0. 1650. 1640. 1580. 1560. 1545. 1535. 1505 cm" 1 

MS (CI. positive) m/z 546 (MH ♦ ). 528. 510. 394. 376. 366. 350 

2-[3-[3- U is if Jit *i/*Jl> TiJ-2- **'J 

-1.2- SJfcKo-i- try y;u]-N-(i- ^>-^;U-3.3.3- M 7**0-2- **y 
7*o f *) T-t* ~ KOM 

(1) 2-[3-[3- U h*i/l7Jl#~)l) Kyi?)Ht*ri/f} y ; j _ 2 - 

**7-1.2- ^tKo-l- kTU y*J-N-(l- ^>y*-2- t Ko*i/-3.3.3- h 
7^tny D tT;U) T-fc** KO^fi5t(iH^J53i:^«CD^^Tlf o fc„ IPS, 
^Jte0»J74©Ig ( 1 ) ©gtfj<|:£% (1.00 g. 2.07 mmol)<D^?cJO / ? y(20 
ml) <K h 'JifilT * > (2.30 ml. 16.6 nimol) „ h >J **Y> (347 mg. 1. 
17 mmoD&tf 3- b Kn+i/>f *3cftSB > ;b (1.04 g. 6.28 mmoDtfcfc 
8E*fe*->r* (3-k Ko* yf.^£©fi£to) £#/- o 
?#£tt/.::*>f ;l>£THF (5 ml)*K fh77 , fJl7>t-'5A7^tiJ KOTHF & 
ft (1.0M. 2.48 ml. 2.48 nimol) till, BtfHfc a t LT830 mg 
(72 »f»fc, 
mp 172. 0-173. O'C 

"H-NMR (500 MHz. DMSO-d.) 6 8.45 (s. 1H). 8.40 (d. J = 8.7 Hz. 1H). 8.0 
2 (s. 1H). 7.92 (d. J = 7.8 Hz. 1H). 7.82 (dd. J = 7.3. 1.3 Hz. 1H). 7.7 
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2 (d. J « 7.7 Hz. 1H). 7.54 (t. J = 7.7 Hz. 1H). 7.29-7.17 (m. 5H). 7.07 
(dd. J = 1.7. 6.9 Hz. 1H). 6.69 (d. J = 7. 0 Hz. 1H), 6.22 (t. J = 7. 1 Hz. 
1H). 5.24 (s. 2H). 4.58 (d. J - 15.7 Hz. 1H). 4.44 (d. J = 15.7 Hz. 1H). 
4.13 On. 1H). 3.99 Cm. 1H). 3.86 (s. 3H). 2.97 (dd. J = 14.1. 2.8 Hz, 1H). 
2.78 (dd. J « 14.1. 10.5 Hz. 1H) 

IR (KBr) 3380. 3270. 3080. 3050. 3005. 2995. 2920. 1730. 1715. 1660. 164 

5. 1585. 1555. 1505 cm"' 

MS (CI. positive) m/z 562 (MH * ). 396. 369 

(2) 2-13-13- (> V*^i])itf-)i) '<>itj\,**i/ti)\,tf-n,) 7-;-2- 
**y-l.2- ytKo-i- h* 'J >>;l/]-N-(l- ^>^;U-3.3.3- HJ 7 ;U*o-2- 

mil) ©Bftft£$J (300 ms. 0.470 mraol) f^DD/^ (60 ml)+. 
Dess-Martin '<--f (566 mg. 1.34 mmol) bR&Zlt* SBff:gtt€llK 

^fefe££LT269 mg (Q0%Y&tz o 
mp 116. 5-1 18. 0*C 

' H-NMR (500 MHz. DMS0-d«) 6 8.44 (s. 1H). 8.20 (d. J » 9.8 Hz. 1H). 8.0 
1 (s. 1H). 7.92 (d. J = 7.8 Hz. 1H). 7.78 (dd. J = 1.4. 7.3 Hz. 1H). 7.7 
1 (d. J « 7.7 Hz. 1H). 7.54 (t. J = 7.7 Hz. 1H). 7.25-7.13 (m. 5H). 7.15 
(s. 1H). 7.10 (s. 1H). 6.82 (dd. J = 6.9. 1.7 Hz. 1H). 6.18 (t. J - 7.2 
Hz. 1H). 5.23 (s. 2H). 4.60 (d. J = 15.7 Hz. 1H). 4.41 (d. J = 15.7 Hz. 
1H). 4.25 (id. 1H). 3.86 (s. 3H). 3.12 (dd. J = 13.9. 2.5 Hz. 1H). 2.65 ( 
dd. J = 13.9. 11.6 Hz. 1H) 

IR (KBr) 3520. 3350. 3300. 3200. 3090. 3080. 3010. 2930. 2840. 1730. 172 
0. 1680. 1645. 1600. 1560, 1545. 1525. 1520. 1510 cm" 1 
MS (CI. positive) m/z 560 (MH * ), 394. 366. 343 

nmmn 

2-13-13- (#;!/#*'» O t Ji\,**i/iJ)l$-n>) TlJ-2- 7-1.2- } J 
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fcKo-l- e«J ^;H-N-C1- ^>^;u-3.3.3- M 7**0-2- t+v^o^) 

*»WlfcHa©2r8cT*£Lfc. «ttM72(DSH(t:^tt (150 mg. 0. 

268 mmol) £THF (2 ml)<K im^T^u (25.2 mg. 0.600 mnol)iD*$R ( 
0.5 ml) TIIU £®ft£^£Mfe*it H B a £LT50 mg (34*) *fc 0 
mp 137. 0-138. 5°C 

•H-NMR (500 MHz. DMSO-d.) <5 14-11.5 (bs. 1H>. 8.43 (s. 1H). 8.19 (d. J 
= 9.8 Hz. 1H). 7.90 (d. J = 7.8 Hz. 1H). 7.78 (dd. J = 1.5. 7.4 Hz. 1H). 
7.67 (d. J = 7.7 Hz. 1H). 7.51 (t. J = 7. 7 Hz. 1H). 7.25-7.15 (m. 5H). 
7.16 (s, 1H). 7.10 (s. 1H). 6.82 (dd. J = 6. 9. 1.7 Hz. 1H). 6.17 (t. J = 
7.21 Hz. 1H). 5.22 (s. 2H). 4.59 (d. J = 15.7 Hz. 1H). 4.40 (d. J = 15.7 
Hz. 1H). 4.24 (m. 1H). 3.11 (dd. J = 13.8. 2.6 Hz. 1H). 2.64 (dd. J = 
13.8. 11.6 Hz. 1H) 

IR (KBr) 3500, 3360. 3300. 3200. 3050. 1730. 1680. 1675. 1665. 1645. 163 

5. 1595. 1580. 1575. 1510. 1505 car' 

MS (CI. positive) m/z 546 (MH + ). 528. 394. 376 

ft»fi0J78 

2-(5- 7-tf;l<7;;-6- t+V-2- 7x-;H,6- ^th'n-1- fcT»J *•;*)- 
N-U- *>S>*-3.3.3- hij7Ato-2- t*V^o^) T-fc*= K©£Bfc 

*MW55fcl§I»©:fittT£j«l,fco BPS, mfaWL (Ommit^m (559 mg. l. 
26 minol)£THF (10 ml) «K Ifc&i- h (372 mg. 3.51 mmoO&tf&ffcT -tr 

*)l (0.10 ml. 1.4 mmol)fc5lS$it\ ^gffc^fcfefe&H 1 ! t LT509 mg (83 
%Wtz 0 
mp 110-112'C 

1 H-NMR (500 MHz. DMS0-d,+D,0) S 8.73 (s. 1H). 7.53 (t. J = 7.5 Hz. 1H). 
7.38 (t. J = 7.5 Hz. 2H). 7.29 (d. J = 7.5 Hz. 2H). 7.23-7.13 (m. 5H). 
4.42 (d, J = 15.9 Hz. 1H). 4.33 (d. J - 15.9 Hz. 1H). 4.26 (dd. J = 11.5. 
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2.2 Hz. 1H). 3.13 (dd. J = 13.9. 2.2 Hz. 1H). 2.59 Cdd. J = 13. 9. 11.5 H 

z. 1H). 2.15 (s. 3H) 

IR (KBr) 3300. 1640. 1515 cm" 1 

MS (SIMS, positive) m/z 487 (MH 4 ) 

2-[2-(4-7^to7x-/l/)-5-> h + ">X?i/-^7;;-6- **7-1.6- 
Fo-l- h'U ; yA]-N-(l- ^-3.3.3- MJ y Jit a -2- t*'jy'at'Jl) 

^ftSfi?lJ55tI^«l0^ftT'^fiJcb^o BP£> nmM4 <Dmm<t&® (600 mg. 1. 
30 mraol)£THF (12 ml) 6fflLi- M (384 mg. 3.62 mmoD&tfigfl; ^ f- 
(0.18 ml. 1.5 mmol) M<k^«l**fe©T*;U7 T 

Xi:UT736 mg (98*)f#fc 0 

'H-NMR (500 MHz. DMS0-d,+D:0) 6 8.73 (s. 1H). 7.34 (dd. J = 8. 5. 5.5 Hz. 
2H). 7.22-7.12 (m. 7H). 4.45 (d, J = 16.5 Hz. 1H). 4.27 On. 1H). 4.25 (d 
d. J = 11.3. 2.1 Hz. 1H). 3.60 (s. 3H). 3.12 (dd. J = 14.2. 2.1 Hz. 1H). 
2.76 (t. J = 7.3 Hz. 2H). 2.62-2.54 (m. 3H) 
[R (KBr) 3300. 1720. 1655. 1645. 1605. 1525. 1500 cm"' 

2-[2-(4-7;l/tD7i^)-5-tKo + ->7?^;l,7;;-6- **7-1.6- 'J 
t Ko-1- fcT'J * ^;t/]-N-(l- 'Oi>*-3.3.3- h'J7;i/tn-2- t+V^Df 
Jl) T*?i K©^fiSc 

nmmwkmm®75&'c&$.Ltzo bps, nmmnonmt^ (347 mg. 0. 

602 mmol) £THF (10 mi) 0. 1 N b «j *) ATKfcft (10 ■DigfcS 

*, &m<t4®zmeL&&b LT295 mg ammtz 0 

mp 140-147'C 

'H-NMR (500 MHz. DMS0-d 6 +D 2 0) 6 8.75 (s. 1H). 7.35 (dd. J = 8.5. 5.5 Hz. 
2H). 7.22-7.12 (m. 7H). 4.45 (d. J = 16.2 Hz. 1H). 4.27 (m. 1H). 4.25 (d 
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d, J = 11.5. 2.0 Hz. 1H). 3.12 (dd. J = 13.9. 2.0 Hz. 1H). 2.71 (t. J = 
6.3 Hz. 2H). 2.59 (dd. J = 13.9. 11.5 Hz. 1H). 2.51 (t. J = 6. 3 Hz. 2H) 
IR (KBr) 3320. 3280. 3060. 1680. 1655. 1645. 1600. 1540. 1520 cm" 1 
MS (SIMS, negative) m/z 561 [ (M-H) * ) 

2-15- y F + i/^^-/l7;;-6- t + V-2-(ra-h'J^)-1.6-^bKo-l- f 
U ; S>;U]-N-(1- ^>^^-3.3.3- b'j7;l/to-2- t+V^o^) T-tr^i 

mi&mttk®®(D?5%:T&l$.Ltz 0 BP*>. HH6M8 ©Sffi<fc£& (350 mg. 0. 
763 mmol) £THF (8 ml)*, £*B^ h 'J (226 mg. 2. 13 mmol)&C/£fb y f- 
;U (0.11 ml. 0.89 mmol) Seffc^&^&feGDT^l/? 
r^i: LT250 mg (57X)?#/c 0 

1 H-NMR (500 MHz. DMS0-d«+D a 0) <5 8.72 (s. 1H). 7.34 (d. J = 7. 8 Hz. 1H). 
7.24 (t. J = 7.8 Hz. 1H). 7.21-7.12 (m. 6H). 7.05 (d. J = 7.8 Hz. 1H). 
4.38 (brs. 2H). 4.21 (dd. J = 11.6. 2.4 Hz. 1H). 3.60 (s. 3H). 3.12 (dd. 
J = 14.2. 2.4 Hz. 1H). 2.76 (t. J = 7. 1 Hz. 2H). 2.63-2.55 (m. 3H). 2.31 
(s. 3H) 

IR (KBr) 3250. 1720. 1645. 1510 cm" 1 

2-[5- t Kn*>* ? i/=-JlT S J -G- t+V-2-(rh 'J^H.6-^t Kn-|- 
£'J S>^U]-N-(1- Oi^^-Z. 3.3- h'J7/t,to-2- t+V^ot^) T-fc* 

H!«0<J6Ot^*iO^feT^fiScl./io EP^, H$fiffl81©$g{fc£4il (203 mg. 0. 
355 mmol) £THF (5 ml)*. 0.1 N 7K8<fcf- h 'J O (5 ml) 

'H-NMR (500 MHz. DMSO-d.) 6 12.13 (brs. 1H). 9.47 (s. 1H). 8.76 (s. 1H). 
8.16 (d. J = 9.7 Hz. 1H). 7.31 (d. J - 7.7 Hz. 1H). 7.23-7.10 (m. 9H). 
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7.06 (d. J » 7.6 Hz. 1H), 4.37 (brs. 2H). 4.21 (m, 1H). 3.12 (dd. J - 
14.0. 2.1 Hz. 1H). 2.71 (t. J = 7.1 Hz. 2H). 2.59 (dd. J = 14.0. 11.2 Hz. 
1H). 2.49 (t. J = 7. 1 Hz. 2H). 2.30 (s. 3H) 

2- [5- 7;;-6- ttV-2-(m-MJ^-1.6^hFD-l- fcf'J * >?x;i,]-N-[l- 
^>>?;l/-3.3- i?7Jl*n-2- **'J-2-[H- (* Jltf*i/ ii)\,j<*-( /I] 

(DDL- 7i~;UT7-> (25.26 g. 0. 1529 mol)©l. 4-^**-* >(300 ml), 
\mfkit± V «J ^A7jc@& (153 ml) St/7jc (153 ml) £>&$(r, fc&T, -fit 
&if-tert-7'?Jl (39 ml. 0. 17 Bol)£»TLfc. #SttfciI£te*&* tcgg 
(CKLfc#£21i$lflltt#L/.:fc, ft 200 ml S"C»»Lfc 0 ««ttKfil«xf-/i, 
(450 mD^iP^s fc&T^xr/ffi^JjQ*., pH 3tL/c 0 U 7j<JI£ 

ll«xf-;l,T£<airttaSLfc. £fr£fc*1I»£*ifeU m*m®-h h U ^ AT 
ttETi:i»bfc. HaE^KfiJxf-^-^+^^iO^fifkU N-tert- 
^h**>*;U#x;|,-DL-7*x;l,T5x>^|[8aiSfitLT35.42 g (87*) f#fc 0 

(2) Ii ( 1 ) <DiWfl:£tt (10.37 g. 39.08 nmol)©^ 0 d d y £ > (300 
ml) Affile, h'Jxf^7J> (5.6 ml. 40 mmol), *C>*/ h U T*/— >f 
h; ;* (i?yf/t^7;;) ^^t-^^t^wot^^x-F ( 

17.33 g. 39. 18 mmol), N. 0-^ y t Ko* £ (4.23 g, 43.4 

mmol) RtfMJxf-yuy * > (6.0 ml. 43 mmoD^fln*., MUTS Bflffl«#ofc 0 
Slfcttfc K »J x^;br * y (2. 1 ml. 15 nmoDfcfc!*., 25t>&> ^bCh'Jif 
;UT^> (1.0 ml. 7.2 mmol) £JjQ;L, 10£IBItt#Lfc o o o y * 

> (1000 nl)Ttfr«?U 3Ni£H, ftftftttTftf?:?- h 'J A7]cJgft&tf|&fnfciS7k 

*TO7A?o7^7^>f - (1:1 ftttx*>l'-^ i Hf-» J: 04^*t^&. 
ftfitxf - - ^filA U lT-tert-7 h * # ;U#x;H)L-:7 x x;u 
77->-N- i h*->-N- yf-^T- K*fcfefcfl£LT 10.17 g (8«)f*fc„ 
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(3) IS (2) O^mtG® (10.01 g. 32.46 mmoDOx-T* (325 ml) £. 
0 THF (100 ml) ©fifc»ttl-. 7K^fb'Jf-^AT;l$-^A (1.54 g. 40.6 in 
moD^flDx., M-C40#IH!«#Lfco L. BE»*** 'J ^ 

(7.74 g / 160 ml) £Sn*.fco S t»n^«^tt*40«-(BIttff x-f;l, ( 

400 ml) TIMRL, W*IJg£#*tUco fcKx-f-^TttHJ L, f#£n 

fcftfrLfcflU *f*HBtvr*v">/.T«*bfco »«**ETK«*L, N-te 
rt- 7' h+->*;l/^'-;l/-DL-7 i-;l/77-t-;l/^jjffelj^t Lt 7.36 g (9 
IX) »*o 

(4) mnZLW* (4.76 g. 72.8 mmol)&tf THF (15 ml)®fi#«ii^ Xg ( 3 ) 
eDBW<fc£ttl (7.23 g. 29.0 mmol)&tf7*a*s;:7;U*a|fcttxf-;u (9.3 ml. 
73 maoDO THF (65 ml)#tt*\ fitfamif Ltt*<S10#IBTirFLfc. #£ft 
fcfi^ttK:, B#^tSl$b^7!>^27^^i@ : |PfiflaJWL/c^ 7 #IBISll&SScL7t 0 
£Ec;iS<&1*)£7K#L, lNB6*7K**U^A**tt (100 ml) £Jo>U 3£K1N» 
BMcfca'J^Z^Jcigift (200 ml) TftJRL, y?nD^>Jt|||Lfc, 
«SfD^7j<T'^L. fc*M^*->*^Tlfc»Lfc^ *ETK*ttLfco 

'J tiYJ\,1]7l«9o-? Y7r>7 4 - (65:35 ^*-*>-ftflfcxf-;l/) & 
tf->'j*™7/.^o7hy57^- (2:1 / \+1f>-StKxf-;U) K<fcO# 
tffiJI&L. 4(S* )-[(tert- 7' h * 7U#x;t,) T S y ]-2. 2-^7^^n-3(R* )- 
tKo + i/-5- 7xx;U^>?>|fcx^/l,£ftfe@tt:£LT3.38 g (31X)»fc 0 

(5) Xg (4) OiWfk^tt (2.14 g. 5.74 mrnoD© THF (12 nDJMK* IN 
TkHflS* h 'J 0/*7k£?£ (5.9 ml) «TFLfco »£ttfc»tt££aVC2.5 B$|« 
tt^L^tt. THF ^fiETi:S*l/:o » £tt/c7)cfg&£7jc (10 ml)T'f&IR LA: 
^a^'JBIL, 4( S' )-[(tert- 7* h * '>77 *#x;U) T S y ]-2.2-i?~7 Jliru 
-3(R' )-hKo*->-5- 7 *x;l^>* h 'J -7 A£g&2££.@#£ LT 2.1 
4 g (1005Df#/c o 

(6) Xg (5) OBtfHfc'&'fe) (1.62 g. 4.43 mmolX H0BT (1.21 g. 8.97 mmo 
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l)&tf?'U •>>^>^;l/XXr;Up-h>'L'X>^;U^>B$^ Cl - 51 g. 4.46 mmol) 
© DMF (20 mDig&KN-x^/U*^*',! > (0.57 ml. 4.5 mmoD&t/ WSCI Oi& 
fi*£ (907 mg. 4.73 mmoD^Jn^ m&-C\ffifflmftLtz 0 &fcfa%7krtt1R U 
gtSrx^^iftHiL^o ttffi^^tefD^K7K3|-7-h'Jt7A7jc?§^ 10* ?x>gt7j< 

*£Lfc 0 E,fe£'> > )t>?Jli3?l<9a'?Yr77j- (3:2 ^-fr > -B1f8?x?• 
;^) {CckOtffitfcKU 2-[4<S* )-[(tert- 7 r- ;U*x;U) 7-;]-2,2- 
>>:7;u:*-a-3(R* )-tKD + ^-5- 7i-;^>^;^^7i;] Bt&'O^ 

^ftfet^^tU 1.51 g (69X) f#/c 0 

(7) IS (6) OgWfk^ (1.47 g. 2.99 mmol)GDl. A-i?**-* > (5 ml) 
ig^C^fbTK^CDl^-^^+^y^ (5.3 N. 20 ml) ^Sr-30^ffltS 
WLtz 0 J5l«£®E8ft&U.:QU «S^x-r^^^fef H <bt, 2-[4(S* )-T 
i 7-2.2- i?7Jlta-W )-tKo + ->5- 7 x -Jl* > 9 J 4 JlT iJ ] & 
&'<yi?)\,te&i&£m&mftb LT 1.40 g (96%> l#/c 0 

'H-NMR (300 MHz. DMSO-d.) 6 9.44 (brs. 1H). 8.07 (brs. 3H). 7.43-7.23 ( 
m. 1IH). 5.16 (s. 2H). 4.00 (brs. 2H). 3.97-3.87 (1H). 3.68 (dd. J = 9. 8. 
4.5 Hz, 1H). 3.10 (dd. J = 13.5. 4.7 Hz. 1H). 2.89 (dd. J = 9. 8. 4.5 Hz) 
IR (KBr) 3150, 2900. 1745. 1670. 1560 cnf 1 

(8) [5- OiSA,**i/ijfl>#-t\'T I y-6- **7-2-(m- h 

Fa-l- f'J i ^x;l] fim (#^J5 ©^g<b£&. 653 mg. 1.66 mmol). X 
m (7) ©BtfHb^ (710 mg, 1.66 mmol)£BH\ fIJIffl 1 tmmizbXTl 

TA&iSlSU 3®<b£$£$tSfell(*£LT?#*o 
mp 128-132"C 

'H-NMR (500 MHz. DMS0-d«) <5 9.41 (t. J = 5. 6 Hz. 1H). 8.93 (d. J = 7. 1 
Hz. 1H). 7.31 (s. 1H). 7.28-7.05 (m. 9H). 5.13 (brs. 2H). 4.93 (m. 1H). 
4.41 (d. J = 16.5 Hz. 1H). 4.35 (d. J = 16.6 Hz. 1H). 3.81 (d. J = 5.7 H 



1 3 5 



, WO 96/33974 



PCT/JP96/01171 



z. 2H). 3.17 Cdd. J = 14.2, 3.8 Hz. 1H). 2.71 (dd. J = 14.3. 9.8 Hz, 1H). 
2.29 (s. 3H) 

IR CKBr) 3250. 3000. 2900. 1645. 1600. 1520 cm" 1 

MS (SIMS, positive) m/z 560 Okflll*. MH* ). 542 (MH* ) 

mmm 

2- [5- TiJ-B- t + 7-2-(i-h'J;l/)-l,6-;bKo-l- f U ^-;l]-N-[l- 
^>^;P-3.3- **7-3-[N- (* ;^*^xf^) ft j\,s<*>( )i) 
Zfo T-tr* S K®£fi5c 

( 1 ) 9 'J i/>'Oi*;i/iXx;l/p- h^x>^;i^>®?igOftt>0 (I/S- 77- 
>^>^;Ui*x;Up- h;Ux>x;U*>$££flH>-t\ fSJfcffij83©X|i (6) b 
|^^©SC&{CckO. 3-[4(S* )-[(tert- Zf V htfz.Jl) TlJ]-2.2-i?y 
;U*o-3(R* )-hFo + >5- 7x-/K>^;>f^7 ; y ] zfaiit>mO 
'JhZm&tJ frk LT 871 mg (78*) 

(2) £*fe«W83©Xg (7) tftftOKmiZZO, Xg ( 1 ) ©Bfi<jft£»^ 

3- [4(S* )-7;;-2,2- VZ? Jl*n-3W )-tKn^i/-5- 7x-M^;>f 
;l,7< y] :/oh-*>&^:/:^UEi*££&jrfeI§f*iLT 740 rag (lOOX)'ff tc 0 
'H-NMR (300 MHz. DMS0-d,) 6 9.07 (t. J = 5.3 Hz. 1H). 8.10 (brs. 3H). 
7.44-7.24 (m. 10H). 7.18 (brs. 1H). 5.09 (s. 2H). 3.93 (t. J = 12.9 Hz. 
1H). 3.61 (dd. J = 9.7. 4.5 Hz. 1H). 3.39 (m. 2H). 3.10 (dd. J = 13.5. 
4.6 Hz. 1H). 2.88 (dd. J ■ 13.4. 10.3 Hz, 1H). 2.59 (t. J » 7.0 Hz. 2H) 
IR (KBr) 3400. 3150. 3000. 2900. 1715. 1680. 1540 cm" 1 

(3) [5- ^>^m->*^^7;;-6- **7-2-(m- h 'J ;t/>-1.6-^ t 
Ko-1- f'J S 'J-fr] %m m*5M5 <D&M<t&®. 629 mg. 1.60 mmol), X 
m (2) ©BKHfc^ (705 mg. 1.59 mmol)£ffli<\ HflfcflJ 1 tffi&KLTTi 

mp> 152*C (#*?) 
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'H-NMR (500 MHz. DMSO-ds) S 9.18 (brs. 1H). 8.81 (d. J = 7.3 Hz. 1H). 

7.36-7.03 (n. 9H), 5.13 (brs. 2H). 4.94 (m. 1H). 4.41. 4.36 (ABq. J = 

16.5 Hz. 2H). 3.33 (m. 2H). 3.15 (dd. J = 14.3. 3.8 Hz. 1H). 2.71 (dd. J 

• 14.2. 9.5 Hz. 1H). 2.33 (t. J ■ 7.3 Hz. 2H). 2.29 (s. 3H) 

IR (KBr) 3275. 3050. 2900. 1645. 1600. 1530 cnf 1 

MS (SIMS, positive) m/z 574 Okflltt. MH* ). 556 (MH* ) 

*MHW85~93 

2-[5- s<y'J)l**i/t) )l#=-h7 ?;-6- t+V-2-(in- h 'J 6--^ t Ko 

-1- f'J;^-;H-N-[l(S)-<>^;l/-3.3- it 7 )lit a -2- V-3-(x h 

(1) 4(S)- 7;;-2.2- ^7;l/tD-3(R)-hF'D + >5- 

s.f-)ii&mm<o^m\tmmms3oxm (7) tmmoyjmm^tco bp*,. 4(s) 

-[(tert-^ h*5/:fr;U#-;U) 7; ;]-2.2-^7;l/tD-3(R)-t + 7 
3 .=.)lK^$^&x.1-)l (#%0»J6 ©^IBWffc'fttt. 908 mg. 2.43 mmol)£t£<fc 
7kl£<D\A- ; J-t**y> : &%L (4N. 6 ml) T&gU Bfi-Jft^^feS^i: LT 
750 mg (1005K) f#fc e 

(2) [5- /O-W+^^W-ZlT^-S- **7-2-(m- h «J 6-S> fc 
Ka-1- f'J ^ s;-;H Btfil (#%#J5 ©SfiBffc'&tt, 950 mg. 2.41 mmol). X 
m ( 1 ) ©itfrtt^fcl (748 mg. 2.41 mmoORtf H0BT ©-*ft® (651 mg. 4. 
82 mmol)© DMF (10 nl)^tt(C h 'Jxf;i^7 S > (0.40 ml. 2.9 mmoDRtfWSCI 
0&mm. (508 mg. 2.65 mmoD^SDX., SflTl7HrlH«#Lfc. 5££fc£0.5Nt£ 
g$ (60 ml) ICS?, Ifcttxf-'l/TflllttJLfco ttWtt^tefnftil**^ h 'J ^ AtK 

fc 0 glif£*>'J »TO7A?D7 h75:M -(98:2 ? o o y * / - 

;l>) K «t 0 #*!1tS U 2- [5- ^>^t+i/*^iA7;;-6- **V-2-( 
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m- M40-1.6-i?fc Ko-l- f 'J $ S>-;H-N-ll(S)-'< > i>*-3. 3- >>7;U:*n 
-2(B)-tKa + i/-3-(xh*i/*;lt:-W ?ntA] T-tr* S K£&fe@f*t 
LT 1.77 g (96%) fifco 

(3) *ttfl53£:fllfi0££« BP**, X« (2) OiWftfctt (1.70 g. 2.21 m 
mol)£^?ooy*:/ (20 ml)8tt«K Dess-Martin 't-Jjt'Ji-y (1.49 g. 
3.51 mmoDt&aU £!Ht&ttl&&&&fi t LT 1.30 g (915G) »fc 0 
mp 138-140"C 

1 H-NMR (500 MHz. DMSO-d.) 5 8.95 (d. J = 6.8 Hz. IH). 8.88 (s. 1H). 8.4 
2 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.17 
(m. 10H). 5.19 (s. 2H). 4.86 (m. 1H). 4.48 (d. J = 16.6 Hz. 1H), 4.41 (d. 
J = 16.6 Hz. 1H). 4.25 (q. J = 7. 1 Hz. 2H). 3.09 (dd. J = 14.2. 5.0 Hz. 
1H). 2.79 (dd. J = 14.2. 9.0 Hz. 1H). 2.32 (s. 3H). 1.16 (t. J = 7. 1 Hz. 
3H) 

IR (KBr) 3290. 3020. 2920. 1775. 1725. 1655. 1595. 1515 cm" 1 
MS (SIMS, positive) m/z 647 (MH * ) 

2-[5- '<>y^t + i'*A^-ATiy-6- *+V-2-(i-h'iAH6-^tKD 
-1- £»J i 'J—tV ]-N-[l(S) - / <>yU3- >>7;I/*d-2- **V-3- 

^Jfe^J6OtPI«l0^"r^o^o *»W94©*Bfk^« (200 mg. 0.30 

9 ramol) £ THF (4 ml) »Jfc«K 0. lN*llfk^ h 'J^A**« (4 ml) irfil&S 

MffcfcttfcJfcfettttfcLT 171 mg (89X) 
mp 109-1 13*C 

1 H-NMR (500 MHz. DUS0-di) 8 8.88 (s. 1H). 8.84 (d. J = 7.3 Hz. 1H). 8.4 

2 (s. 1H). 7.44 (d. J = 7.1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.17 
(n. 10H). 5.18 (s. 2H). 4.94 (ui. 1H). 4.43 (m. 2H). 3.13 (dd. J = 14.3. 
4.1 Hz. 1H). 2.75 (dd. J = 14.3. 9.4 Hz. 1H). 2.31 (s. 3H) 
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IR (KBr) 3350. 3020. 1720. 1655. 1505 cm" 1 
MS (SIMS, positive) m/z 619 (MH + ) 

2- [5- TiJ-G- **y-2-(m-M;IO-l,6-2>k Kn-i- tr >J $ 2>-;t,]-N-[l(S)- 

iHllO^Tffofc, fiP^, *JM94®SBfl:4ft(930 nig. 1.44 
mmol) (10 ml)®®*, 10X (306 rag) ©#£T, 

**MftTTEl£«*tf. MNfc£tt*fcfel£flfcLT 682 mg C92X) 
mp 146-147'C 

'H-NMR (500 MHz. DMSO-d.) 6 8.89 (d. J = 6. 8 Hz. 1H). 7.31-7.09 (m. 10H). 
5.12 (s. 2H). 4.85 (m. 1H). 4.44 (d. J = 16.5 Hz. 1H). 4.36 (d. J = 16.5 
Hz. 1H). 4.25 (q. J = 7.1 Hz. 2H), 3.09 (dd; J = 14.1. 5.0 Hz. 1H). 2.81 
(dd. J = 14.1. 9.0 Hz. 1H). 2.30 (s. 3H). 1.18 (t. J = 7. 1 Hz. 3H) 
IR (KBr) 3400. 3310. 3020. 1750. 1640. 1605. 1520 cm"' 
MS (SIMS, positive) m/z 513 (MH + ) 

2- [5- T^y-6- t+v-2-(rh'J^H6-^hKD-i- tr 'J $ ^-;U]-N-[1(S)- 
'O^U-3.3- ilZ>)l*u-2- **y-3- *;it^^af;H T*9i K©£ 

*ll«60fcH«©#asW.9fc. BP^ X *Ift0!96<DMft:*tt (90.2 mg. 0.1 
76 mmoO^r THF (2.5 ml) 0.1N*»fc* h (2.5 ml) tS 

IE^i$:ifefe B H a tLT 71 mg (83X)»fc 0 
mp 118-121'C 

'H-NMR (500 MHz, DMSO-d, ) 5 8.79 (d. J = 7. 3 Hz. 1H). 7.31-7.10 (m. 10H). 
4.94 (m. 1H). 4.42 (d. J = 16.5 Hz. 1H). 4.37 (d. J - 16.5 Hz. 1H). 3.13 
(dd. J = 14.2. 4.1 Hz. 1H). 2.75 (dd. J = 14.2. 9.3 Hz. 1H). 2.30 (s. 3H) 



1 3 9 



WO 96/33974 



PCT/JP96/01171 



IR (KBr) 3400, 3300. 3050. 1690. 1655. 1605. 1555 cm" 1 
MS (SIMS, negative) m/z 483 [ (M-H) * ] 

2-[5- t h*->X? ->-)VT i J-%- **7-2-(m- h U ;l)-1.6-^h Kn-1- t* 
ij J i?i;H-N-ll(S)-'<>y^-3.3- ^7^*o-2- t+V-3-(i F + 
"}uK)\,\ T-t^i K0£Ji£ 
*««55tlSI«©^fe-C^BRLfco BP*,, $Sliffl96©S®ft£$J (470 ng. 0. 
917 mmol) £ THF (10 ml)&&'K h 'J (272 mg, 2.57 nmoD&CfE 

fty f-Jl/X^^^-vl/ (0.14 ml. 1.1 mmon£Jxl£3-d\ SSffc£-%)£&fe©T* 

r X t LT 548 mg (95$) f#^o 
1 H-NMR (500 MHz. DMSO-d.) 6 9.56 (s. 1H). 8.97 (d. J = 6. 8 Hz. 1H). 8.7 
8 (s. 1H). 7.36-7.10 On. 9H). 4.87 (m. 1H). 4.49 (d. J = 16.8 Hz. 1H). 
4.43 (d. J = 16.8 Hz. 1H). 4.26 (q. J = 7. 1 Hz. 2H). 3.59 (s. 3H). 3.10 
(dd. J = 14.1. 5.0 Hz. 1H). 2.80 (dd. J = 14.1. 9.0 Hz. 1H). 2.76 (t. J 
= 7.0 Hz. 2H). 2.58 (t. J = 7. 0 Hz. 2H). 2.32 (s. 3H). 1.17 (t. J = 7. 1 
Hz. 3H) 

IR (KBr) 3330. 1775. 1735. 1690. 1645. 1595. 1515 cm" 1 
MS (SIMS, positive) m/z 627 (MH + ) 

2-[5- bKD + i/X?i/-^T;;-6- **y-2-(m- HJ 6-S>t Kn-l- 

f'J $ ^i*]-N- (ICS)--* > 2^-3.3- V7Jl*a-2- **y-3- tibX**/? 
n £;!/] T-tr? i KO-^fiJc 

*»ffii6ofci§iao^i*T'if o/io bp*,, nfofrmv>%m<t&® (265 mg. 0.42 

3 mmol) £ THF (10 mD&ft*. 0. lNTKBfcfb^ h 'J ^ ^TkSflE (10 nl)tStE$ 
-t*\ £®{b£^£&eL*£ H H E.t bT 208 mg (84*) »fc B 
mp 134-136'C 

'H-NMR (500 MHz. DMS0-d«) 6 12.0 (brs. 1H), 9.54 (s. 1H). 8.90 (d. J = 
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7.2 Hz. 1H). 8.79 (s. 1H). 7.35-7.15 On. 9H). 4.96 (m. 1H), 4.44 (s. 2H). 

3.14 (dd. J = 14.2. 3.9 Hz. 1H). 2.75 (dd. J = 14.2. 9.5 Hz. 1H). 2.70 C 

t. J = 6.9 Hz. 2H). 2.50 (m. 2H). 2.31 (s. 3H) 

IR (KBr) 3700-2300. 1755. 1720. 1700. 1680. 1655. 1605. 1510 cm 

MS (SIMS, positive) m/z 585 (MH 4 ) 
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?1] (<x U <X10. <X100 f&^fi) CD^H^ft^^Kck^g^ft^^og 
/■> Easson-Stedman ? h (Proc. Roy. Soc. B. 1936. 121. pl41) ©J*/J\~ 
£^&S£fc«ktfSiJ&**!>/cKni 1»frb*aj$ftSffiSJ£tt (Ki) tiiOffl*® 
T-'J >©£ljitft£405 nniJC^MtSia)fcK©iijD-C^*^WtwttfflL/io 

S&tt&ticli* 0. IX Triton-X100££t\ I^Na 2 B< 0 7 (100 mM) - K 
H a PO« (50 mM) T**tt«jft(pH 9.0) 120 1 K20// 1 © \WJ / * h X )l 
K(DMS0)«C*»L/c*»^b*tt. 20^1 ©H]*f ffifcKlOS »»L/r^-> 
JlilflrT^^i 20/£l ©DMSOKi&WLfcSH, fc«£O'20#l ©*v--tf£ 
Snx-s &JI 200 /zl t U/Co 

»*©i£lniit&©iR#K^S, iE*t:WlffllfflR(T'ia*K©*j!lP*^a rb 7 

£fT5*\ -J£B*ffl!#3"*15 (^20#) T#Mfc«J:cmSffliS&ilOl*(*© 

sisaiff^fltffiL, io-3o#@i:i£K&a}£^:7 h lt. ^n^n^scsrat:: 
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BH\ IS3i$tLT, 20 mM CaCh fcitfO. IX Tween 80 £#i;0. 1 M Tris£K 
(pH 8.0) £tt!ffiU *®mt±.&t®&®&fck£Uj5mT?T',tz 0 

£^ 8 fl^-fo 

^8 



mmm 2 

#£*fc<9J4 

mt«V7 

HWJIO 
HM60J29 

HttffiI33 
^ttjf*145 



Ki (juM) 



7. 


2 




6 


4 . 


1 


8 . 


7 


7. 


0 


4. 


8 


5. 


9 


7. 


2 


3. 


9 


1 0. 


0 


8. 


4 


3. 


0 


4. 


7 


1 . 


9 



H$fi^J53 
ftffi0J54 

$tJMj#J62 
HJS0J73 



Ki (tfM) 



1 3 
7 

8 
7 
9 
3 
2 
2 
1 

1 0 
4 
2 
2 

1 0 



0 
7 
3 
4 
3 
3 
5 
3 
8 
0 
8 
9 
9 
0 



( 1 ) *&9ift6tt ( I ) 

(2) EfTBSi&No. 2 0 9 (*±fk$ttfi) 

9L« 



1 Omg 
4 6. 6 m g 

2 0 % 

3 0 % 
5 0 % 
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(3) teal-t^o-;* 



2 4. 0 m g 



(4) tiJU#*i/frjt ^JlizJln-^ • 



4 . 0 m g 



C5) Xf7 'J 



0 . 4 m g 



( i ) , (3) ( 4 ) m^ttib^ib 100^7 >*(Dffiiz®to z<d 

(1). (3). (4) £ (2) ^^n^n^LT-^^7K^(C$TT*f^© 

±E©M£iJ£T&£$£ffl^Tii£L/co L/irE£;fcK (5) 

^•^SnLT^B$p B 1 (3 0#) S^L> S^*^fT6c : 6. 3mmf 6. 0 
mmR) LT, 1 & 8 5 m g <D&#\ t L/c c 

( 1 ) *ffc9iffc£tt ( I ) 5 0 g 

C 2 ) Att 9 3 5 g 

(3) ^f7'J>S7?'*^')A 15g 

7*;ur2 0 0mg1"o36«Uo 
Sfitffl 3 : Sltffl 

( l ) «9!{fc*tt ( I ) (OmWOk 5 m g 

( 2 ) •> a tl lOOmg 

( 3 ) 4a^iM7h l 0 m l 
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1 . 3t c I ) 



M^R 5 (CH 2 )»-Y 



I 0 I 



(I) 




0 0 



C3»K Rli*3t, -CHO. -CONH 2 % -COR' , -COOR' , -C 
ONHOR 1 „ - C ONHR 1 , -CONR 1 R'\ -CONHS0 2 R 1 , - 
COSR' > -COCOR 2 , -COCOOR 2 , -CONHCOOR* , -C 
OCONR 3 R * , -CSXR 1 , -S0 2 WR 1 , -S0 2 NR' R x ' ttztt 

-sOj e (±ia^+. r 1 . R r im-£tiitmuiT^Tb& < -en^tii* 

jZLTT;L'+^> i/^nT;^^!;^^ r>J-;k 7')- 

JlTJl^Jl, ^n7'j-;k 'sf-oT 'J -^TA^k ^f- o-^-f ? 7U £ tzlt 
^•ru-tf->r ?71/T;1/*a-£tfU R 2 , R 3 > R 4 oTi^Tfc 

ct < -en*nasciyT7jc*. t n*/ittzitT *j - jit j\,*)i&nn,* ttz-N 

R 3 R 4 Mc^T^nt^ ?;U£^LTt><k <> Xlifitt*S£, -NH- 
-0-J/:li-S-^U WliBttlS^, -NH-, -NHCO-, -NHC 
00-£/cli-NHCONH-£/FU Eli*tt**fctiTS y£*-T) 
R 5 > R 6 x R 7 li^-*fc{iJ|^oT^Tt>J:<*n'€ f nj41ibT7K*i/c« 
TJ^/l^tK S^liR 5 . R e , R 7 C^loli7'J-;k TU-^T 
7U+;k t 'J -;i'7^^r-^k 'sf-or U -A, ^.-r or 'J -;i/T;b^;u^/c(i 
^□7'j-^7;^-;^, 8i0l±7k3lt£^U 

YI*S'?oT;U*/k T 'J - ;l/i/:li^fa7'J-^^/TL, 

Zi*-CF 2 R* > -CF* CONR 9 R l \ -CF 2 COOR 9 . -COOR 9 

£7^1*- CONR 9 R 1 0 ( R 8 l*7K3t. "O^X T;U4-Jk /<-7Ata7A 
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T >l?*ri/T JU*r)l^ tKo + i/TW, 7 'J -;t> % 7 - JIT )l>^ T *) 

oT M ^td? M -;i/7;^;^fc(i^fo7 'J -^t^V^^tf U 
*fc-NR' R ,0 li-*ti:^oT^xo^>r ?;U£^LTk«kW £?fU 
nliO ttiit 1 £^f 0 

■J-;k T 'J — JlT Jl^-Jl^ T »j -;i>7;Ufr-;k ^D7ij-Jk ^xdtm 
-/l/7;Hf;k ^d7 'J -yUT;l/^r — /k ^-ro-^-r ? ;U N 'S-r n+f->f ? ;|,7 

3. it ( I) i:*>i^Z^-CF, R' ifcli-CF, CONR 9 R 10 T*6m 
ROSSIS j */cJi2i2ttOtt*ai^Ti K<b£ft$fcli*©££^±S*g£ft-5 

4. ^ ( I ) i:fc^TR» , R' , R 7 O^l o*<iH«£WUT^T*> J:t* 

5. 3t (II) 
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R 8 

I 

R 7 ^YM^R s (CH 2 ) n -Y 

i OH 

(3«\ Rl***, -CHO, -CONH, , -COR 1 , -COOR' , -C 
ONHOR 1 . - C ONHR 1 , -CONR' R'\ -CONHSO2 R 1 ^ - 
COSR' , -COCOR 2 ^ -COCOOR 2 , -CONHCOOR 2 , -C 
OCONR 3 R 4 . -CSXR 1 > -SO, WR 1 , -S0 2 NR" R 1 ' ttzlt 

-so, e (±ie^t, r 1 > r 1 ' \m-ttii±mte~>xi^x*> x < *tt<en& 

;it;u*;U> ^DT'j-;k ^f-aT U -;l/T;l/+;k ^toV( ? Jittzlt 
^fot^?;^7;^+;^^U R 2 , R 3 , R 4 ItWl-t filiate oTt^T *> 

R 3 R 4 li-&KttoT^ro-»M?;U£^LTkJ:<, XI*E&*££> -NH-, 
-0-i/:li-S-^U Wliittggi£> -NH-, -NHCO-. -NHC 
00-y/:li-NHCONH-^U E 12 7kBfci£ J/:IJT; J ^tf."? ) £tfU 
R 5 , R s , R 7 lilsj-a-fcli^oT^T *> J: < *n*'n&AZ: 
r/^i/^-f ?K £^(iR 5 , R* > R 7 1 oi*T'j-;k tu-;ut 

^n7'j-;i7;b{r-^^ $£0l*7k^£^U 

Y<i-> ?a7;^;K T 'J — ;l/£/wli^r*nT ij — ;u$-^L> 

Zli-CF, R 8 > -CF 2 CONR 8 R'\ -CF 2 COOR 9 , - COOR 8 

i/;li-CONR' R 1 0 (R 8 li**, ^n^> N T;l*/k s<-7;l*a7Jl 

T Jl3*i/7 )l*Jl>. t Fa + ->7;^;k T'J-As 7'J-^7;^;k T >j 
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-j\,T)1>t — 'sf-oTU-;^ ^f-cY *} -JlY Jlf-Jlttzlfr^T-nY *) — 
;bT;b^-;u^ R 8 „ R 1 a ltm-t o Ti>T J: < *n LT 

7jc*. 7 7U*/k t;U^ — ^?o7;l+;k ^?D7;^i7Ji/+;k ^f- 
D^>f i?;i/7;^;k 7'J-;k T 'J — jiy JiJrJi^ Y <) - j\,y JVr—ji>, 

i/:-NR' R ,0 li--|&Kfc- 9 T'sf-oU--r 7;l/£^LT*> .HO U 
nliO if: 14 1 £^-fo 

U— 7 'J + Y i) - JIT )Vr — Jl. ^D7iJ-;k ^xcy ij 

-JlY)[>*r)l^ s\TaT l ) -JlT Jl^r — Jl^ ^fot'^^^, f n "9" -f ? )l 7 

7. — tfffl*JWC**»*©«lffl6CttCDE*ffl«tto 
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